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Rolph,  Frank,  Harts  Stable,  Woodford  Green.  (Micr.) 

Roper,  F.  W.,  “  Stafford  Lodge,”  Chelmsford  Road,  South  Woodford.  (Orn  ) 
Roper,  H.  W.,  “Stafford  Lodge,”  Chelmsford  Road,  South  Woodford. 
Samuelson,  Miss  Dorothy,  Fairview,  39,  The  Ridgeway,  Chingford,  N.E. 
Sheppard,  J.  H.,  “Simla  Cottage,”  Snakes  Lake,  Woodford  Green. 

Stevenson,  Mrs.  H.  E.,  22,  Wilton  Grove,  Wimbledon,  S.W. 

Stratton,  Miss  Isabel,  37,  Buxton  Road,  Chingford,  N.E. 

Thomas,  G.  W.,  86,  James  Lane,  Leyton.  (Orn.  and  Fungi.) 

Watson,  J.  N.,  “  Lauriston,”  Mayfield  Avenue,  Woodford  Green. 

Wheeler,  Mrs.,  “  St.  Conan’s,”  Station  Road,  Chingford,  N.E. 

Wilson,  A.  J.,  “  Parkdale,”  Churchfields,  South  Woodford.  (Api.) 
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Allen,  William,  “  Southview,”  Spa  Road,  Radipole,  Weymouth.  (Bot.) 

Biokham,  Spencer  H.,  Underdown,  Ledbury.  (British  Phanerogams  and  Ferns.) 
Blake,  Wm.,  Acacia  Villa,  Ross,  Herefordshire.  (Orn.  &  Conch.) 

Bostock,  E.  D.,  Oulton  Cross,  Stone,  Staffordshire. 

Butler,  W.  E.,  F.E.S.,  Hayling  House,  Oxford  Road,  Reading.  (Lep.) 

Cassall,  Dr.  R.  T.,  F.E.S.,  The  Surgery,  Abertillery. 

Cooke,  Rev.  P.  H.,  M.A.,  Ickleton,  Great  Chesterford,  Essex.  (Bot.) 

Culpin,  M.,  M.B.,  F.R.C.S.,  (Capt.  R.A.M.G.),  Military  Hospital,  Cosham. 

Elford,  Rodney  R.,  Glencoe  House,  139,  Rosary  Road,  Norwich.  (Ent.) 

Fison,  Eliot  Robert,  “Sorrento,”  Brighton  Road,  Purley. 

Grubb,  Walter  C.,  Barberton,  Transvaal. 

Hancock,  G.  D.,  Mount  View,  Uffculme,  Devon. 

Hopkins,  Prof.  F.  G.,  M.A.,  M.D.,  F.R.C.P.,  F.R.S.,  71,  Grange  Road,  Cambridge. 
(Biochemistry.) 

Longley,  W.,  “Avesbrook,”  Brook  Road,  South  Benfleet,  Essex. 

Miller,  Miss  E.,  “The  Croft,”  Rainsford  Road,  Chelmsford.  (Lep.) 

Moore,  J.  W.,  Middleton  Dean,  Middleton  Hall  Road,  King’s  Norton,  near 
Birmingham. 

Porritt,  G.  T.,  Elm  Lea,  Dalton,  Huddersfield.  (Lep.,  Neur.,  Orth.) 

Portway,  J.  B.,  jun.,  91,  The  Avenue,  West  Ealing. 

Studd,  E.  F.,  M.A.,  B.C.L.,  F.E.S.,  Oxton,  Exeter. 

Ward,  J.  Davis,  “  Limehurst,”  Grange-over-Sands,  Lancs. 

Wood,  P.  Worsley,  M.A.,  Emmanuei  College,  Cambridge.  (Field  Botany). 


Note.  —  The  following  abbreviations  are  used  in  the  above  lists: — Api., 
Apiculture  ;  Arch.,  Archaeology  ;  Biol.,  Biology  ;  Bot.,  Botany  ;  Chem  ,  Chemistry; 
Col.,  Coleoptera  ;  Conch.,  Conchology ;  Dipt.,  Diptera  ;  Ent.,  Entomology  ;  Geol., 
Geology  ;  Hym.,  Hymenoptera ;  Lep.,  Lepidoptera ;  Micr.,  Microscopy ;  Neur., 
Neuroptera  ;  Orn.,  Ornithology  ;  Orth.,  Orthoptera  ;  Ool.,  Oology,  Zoo.,  Zoology. 
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EXTRACTS  FROM  MINUTES. 

- ♦ - 

January  5  th,  1915.  —  Communications.  — Mr.  C.  S.  Nicholson 
reported  that  at  Hornsey  in  December,  1914,  there  were  25  wet  days 
and  6-85  inches  of  rain.  In  1914  28-14  inches  of  rain  fell,  being 
nearly  5  inches  more  than  1913,  but  2  inches  less  than  1912,  in  which 
year  there  were  14  more  days  on  which  rain  fell. 

Mr.  A.  E.  Hodge  and  Mr.  T.  H.  Archer  were  elected  members. 

Presidential  Address. — Mr.  L.  B.  Prout  read  his  address  as 
President  for  1914.  (Published  in  1914  Transactions). 

January  19th. — Exhibits. — Mr.  C.  S.  Nicholson,  Herbarium 
specimen  of  a  form  of  the  lesser  celandine,  known  as  Ranunculus 
ficariafonnis,  which  in  the  British  Isles  is  restricted  to  a  small  part  of 
the  Channel  Islands,  and  is  a  stronger  growing  plant  than  the  type. 

Mr.  L.  B.  Prout :  A  series  of  nearly  all  the  British  species  of  the 
genus  Eupithecia,  including  very  variable  E.  subfulvata  with  Scottish 
forms  coynata,  etc.,  pyymaeata  captured  flying  over  a  hedge  in  the 
afternoon  at  Doncaster,  melanic  forms  of  castiyata,  albipunctata, 
vulyata,  etc.  Mr.  H.  Worsley  Wood :  E.  castiyata  and  its  melanic 
variety  ab.  obscurissima,  Prout ;  E.  innotata,  first  and  second  broods, 
usual  forms,  and  some  without  the  usual  markings,  all  from  Durham, 
and  ab.  fraxinota  from  Middlesbrough.  Also  larvte  of  Pieris  brassicae, 
taken  in  a  garden  at  Southfields  on  January  17th,  several  degrees  of 
frost  being  registered  that  morning  ;  when  taken  they  were  feeding 
greedily  on  cabbage.  There  are  three  previous  records  of  these 
full-fed  larviein  January. 

Mr.  P.  J.  Hanson  :  Eggs  of  Myialitis  alexandrina  (Kentish  plover); 
AE.  hiaticula  (ringed  plover) ;  Sterna  sandvicensis  (Sandwich  tern) ;  and 
( Edicnemus  cedicnem us  (stone  curlew)  ;  also  eggs  of  Panurus  biarmicus 
(bearded  titmouse). 

The  Rev.  C.  E.  Raven  was  elected  a  member. 

Paper. — Mr.  W.  E.  Glegg  read  a  paper  on  “  Shore-breeding  birds,” 
the  paper  being  illustrated  by  lantern-slides  prepared  from  photographs 
taken  by  Mr.  P.  J.  Hanson. 

A  vote  of  thanks  was  accorded  Messrs.  Glegg  and  Hanson. 

February  2nd. — Pocket  Box  Exhibition. — Exhibits. — Dr.  Cockayne, 
an  extreme  specimen  of  Rumicia  phloeas,  ab.  elcus,  Fb.,  from  Berk- 
hampstead,  1911  (a  very  hot  season),  a  specimen  of  Ayriades  coridon 
ab.  semisyngrapha,  Tutt,  from  Royston,  showing  on  the  left  side  the 
characters  of  ab.  roystonemis,  Pickett  (a  gynandromorph)  ;  also  a 
photograph  of  the  specimen  showing  the  gynandromorphic  characters 
clearly.  Mr.  C.  P.  Pickett,  a  long  series  of  A.  coridon,  the  result  of 
four  years’  collecting,  including  $ ’s  and  $ ’s  with  underside  markings 
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obsolete,  abs.  inaequalis,  Tutt,  and  roystonensis,  Pickett,  and  a  specimen 
of  the  latter  in  which  the  male  element  was  on  the  larger  side,  instead 
of  on  the  smaller.  A  9  unequal  on  the  two  sides,  the  lunules  larger 
and  brighter  on  the  right  side,  which  was  also  of  the  ab.  parisiensis 
form  beneath.  Mr.  H.  13.  Williams,  Mimas  tiliae  and  some  of  its 
commoner  aberrations,  including  ab.  centripuncta,  Clark  ;  Smerinthus 
ocellatus  and  Amorpha  populi,  including  two  gynandromorphs  from 
one  brood  in  1914.  Also  a  drawer  of  underside  forms  of  Polyommatus 
icarus,  including  abs.  obsoleta,  Clark,  antico  striata,  Tutt,  etci,  and  a 
series  of  partially  obsolete  forms  taken  in  Surrey  in  spring,  1914, 
emergence  having  taken  place  shortly  after  a  late  frost :  the  obsolete 
forms  weie  about  33  per  cent,  of  the  total  captures.  Mr.  IT.  Worsley 
Wood,  Larentia  Jiavicinctata,  type  from  Rannoch,  and  a  remarkable 
light  local  race  from  Ireland  ;  three  yellow  abs.  of  Bvephos  parthenias 
Rom  Surrey  ,  A onagma  neurica  and  its  abs.  fusca  and  rufescens  from 
East  Sussex  ;  Acidalia  immorata  bred  as  a  third  brood  from  Lewes, 
October,  1913  ;  Sterrha  cnntiguaria  and  a  melanic  form  ;  and  a  drawer 
of  X  a  nth  ia.  ( Mellinia )  ocellaris  and  all  its  known  British  varietal  forms, 
including  ab.  lineage,  Gn.,  and  intermedia  and  the  allied  species 
fuloago,  L.,  and  gilvago,  Esp.  and  gilvago  ab.  suffusa.  Also  drawings 
by  Mr.  Lachlade  of  the  differentiated  parts  of  the  genitalia  (penis  with 
cornuti)  of  the  sallow  species  —  ocellaris,  gilvago,  and  fnlvago.  Mr.  J. 
Riches,  a  series  of  Abraxas  grossulariata  bred  from  wild  North-London 
larva;  from  1905  to  1913,  including  abs.  nigrosparsata  and  deleta 
(lacti  color) ,  and  one  approaching  varleyata.  Also  on  behalf  of  Mr. 
Dewey  of  Eastbourne,  three  (i  he  Ionia  caja  with  yellowish-orange 
hind  wings,  bred  from  wild  larv®  in  1914,  two  Arctia  villica  with 
confluent  markings,  bred  1914,  and  nine  B  rent  his  euphrasy  ne  with 
confluent  markings,  taken  at  Abbott’s  Wood  in  1913  and  1914.  Mr. 
G.  T.  Porritt,  A.  grossulariata  ab.  mgrocostata  (a  magnificent  form), 
and  five  ab.  nigrosparsata,  bred  from  wild  Huddersfield  larvte  in  1914  ; 
also  an  extraordinary  small  second  brood  specimen,  bred  from  a  wild 
larva.  Mr.  L.  W.  Newman,  series  of  Callimorpha  dominula  and  ab. 
rossica,  Kol.,  from  Kent;  of  Theda  pruni,  bred  1914,  from  Hunts;  of 
Pieris  napi  from  Ireland,  including  very  strongly  marked  and  yellow 
?  s  (summer  brood)  ;  of  S.  alpina  from  Rannoch,  showing  great 
variation,  some  being  melanic,  some  red,  etc.  ;  two  Mamaestra 
saponariae  from  Co.  Cork,  of  a  fine,  rich  pink  instead  of  the  usual 
ochreous  :  series  of  A.  coridon  from  Herts,  showing  the  local  variation 
with  extreme  specimens  of  ab.  semisyngrapha ;  of  Boarmia  repandata 
from  Wales  ;  of  Dianthoeria  Barrettii  from  Ireland  and  Devon  pup®, 
and  of  Melitaea  aurinia  from  various  localities.  Mr.  A.  W.  Mera,  two 
cabinet  drawers — (1)  a  series  of  Coenonympha  darns,  showing  a  wide 
range  of  underside  spotting,  those  from  the  far  north  being  obsolete, 
and  those  from  Morpeth  and  Durham  intermediate,  and  C.  pamphilus, 
including  a  specimen  with  a  patch  of  upperside  coloration  and  an  eye- 
spot  on  the  underside  of  the  left  hindwing,  one  with  eye-spot  obsolete 
on  one  side  only,  and  a  red  upperside;  (2)  the  British  Acidaliids  with 
melanic  forms  of  cambricata  and  incanaria,  both  modern  developments. 
Mr.  R.  G.  Evans  for  Mr.  W.  Harvey,  egg  parasites  of  Sialis  lutaria.  Mr. 
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W.  E.  King,  a  long  series  of  Hybernia  defoliaria  from  Epping  Forest, 
including  live  melanic  g ’s.  Mr.  R.  G.  Benton  :  Crymodis  exulis  ab. 
assimiiis,  taken  at  sugar  at  Braeinar.  Mr.  V.  E.  Shaw,  a  series  of 
Cyaniris  argiolus ,  bred  April,  1914,  from  Sandown  (I.  of  W.)  larvae  ; 
specimens  of  Salebria  semirubella  from  Dover,  August,  1914,  with  two 
specimens  of  ab.  sanyuinella,  and  a  long  series  of  Eupithecia  extensor  ia, 
bred  May,  1914,  from  Norfolk  larvae.  Mr.  H.  T.  Payne,  two  drawers 
of  Leucaniids,  including  L.  vitellina,  Nonayria  cannae,  N.  arundinis  ab. 
fraterna,  N.  sparganii ,  N.  bondii,  and  N.  breviiinea.  Mr.  A.  W. 
Backstone,  a  specimen  of  Brenthis  selene,  with  most  of  the  usual  black 
markings  absent,  from  Guildford  ;  Thecla  quercus  ab.  bella  from 
Oxshott ;  Polyommatus  teams,  a  fine  underside  specimen  with  most  of 
the  spots  obsolete,  from  Sevenoaks  ;  Chaereas  graminis,  a  pale  specimen 
from  Richmond  Park,  the  markings  scarcely  discernable ;  Euchelia 
jacobcsce,  a  specimen  with  hindwings  smoky  black  and  semi-transparent, 
bred  from  a  full-fed  larva  taken  at  Oxshott,  and  several  2  Bupalus 
piniaria,  bred  from  full-fed  larvae  taken  at  the  same  place,  ranging  in 
•colour  from  smoky  grey  through  smoky  yellow  to  dull  yellow. 

February  16th. — Paper.— Mr.  J.  A.  Simes,  F.E.S.,  read  a  paper 
entitled,  “  A  Month  amongst  Spanish  Butterflies,”  dealing  particularly 
with  the  Albarracin  district.  He  exhibited  Thais  rumina,  Euchlois 
■euphenoides,  Zegris  Eupheme  var.  rneridionalis,  Charaxes  jasins,  some 
Melitaeas,  Melanargia  syllins,  M.  ines,  M.  lachesis,  Agriades  thersites, 
including  an  obsolete  form,  C.  sebrus,  N.  cyllarus,  L.  hylas  var.  nivetcens, 
C.  iphioides,  C.  dor  us,  P.  zephyrus,  v.  ldspanica ,  and  v.  lycidas. 

Mr.  Simes  was  cordially  thanked  for  his  paper. 

March  2nd. — Exhibits. — Dr.  Cockayne  (under  the  microscope),  the 
Meningococcus  or  Diplococcus  intracellularis  meningitidis  of  W eichselbaum, 
the  organism  which  causes  acute  cerebro-spinal  fever,  or  epidemic 
cerebro-spinal  meningitis  (spotted  fever). 

Mr.  H.  B.  Williams,  Brenthis  euphrosyne  and  a  dark  variety ; 
Argynnis  aglaia  and  a  $  with  dark  suffusion  in  cell  of  forewings,  and 
a  2  ab.  suffusa  ;  A.  paphia  and  ab.  valezina,  also  a  specimen  with 
forewings  intermediate  between  valezina  and  the  type,  hindwings  pallid. 

Mr.  C.  S.  Nicholson,  herbarium  specimens  of  Polygonum  convolvulus, 
the  type  and  the  “  cornfield  form,”  which  is  prostrate  and  turns 
crimson  in  autumn. 

Mr.  Herbert  Loney  was  elected  a  member. 

Papers  on  the  “  Botany  of  the  District  ”  were  read  by  Mr. 
•C.  S.  Nicholson,  Mr.  R.  W.  Robbins,  and  Mr.  L.  B.  Hall,  those  of 
Mr.  Nicholson  and  Mr.  Robbins  appear  in  these  transactions. 

Mr.  Hall  spoke  of  the  mosses  of  Epping  Forest.  He  said  he  had 
three  species  of  Sphagnales  in  his  list,  there  being  according  to  Dixon 
twelve  species  in  Britain.  Of  the  Bryales  there  were  about  600  in 
Britain  and  108  in  the  Forest.  These  were  classified  thus  : — 

Nematodonteie  ...  ...  ...  ...  ...  ...  8 
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Diplolepidere 
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After  an  interesting  discussion  the  readers  of  papers  were  thanked. 

March  16th.  Exhibits. — Mr.  W.  E.  King,  a  gynandromorphous 
By  benvi  a  progem  maria,  right  side  2  ,  left  side  J1 ,  and  a  series  of 
H.  leucophaearia,  including  abs.  marmorinaria  and  merulana,  all  from 
Chingford. 

Mr.  C.  Nicholson,  a  complete  type  collection  of  British  social 
wasps,  some  other  inhabitants  of  wasps’  nests,  and  insects  resembling 
wasps  ;  also  a  specimen  of  Sphecophaya  vesparmn,  lent  by  Mr.  Hamm 
of  Oxford. 

Mr.  G.  T.  Porritt  was  elected  a  member. 

Paper.  Mr.  C.  Nicholson  gave  an  address  on  “  Parasites,  Paying 
Guests,  and  Mimics  of  Wasps.”  The  species  of  animals  other  than 
wasps  recorded  as  having  been  found  in  wasps’  nests  number  115, 
viz.,  Entozoa  1,  Crustacea  (Isopoda)  2,  Arachnida  (Acarida)  8,  Insecta 
109,  these  being  Thysanura  1,  Hemiptera  8,  Lepidoptera  2,  Coleoptera 
84,  Diptera  14,  and  Hymenoptera  5.  The  parasites  are: — *Metoecus 
pai adoxiis  (col.),  ‘Sphecophaya  vesparmn  (ich.),  Brachyroina  devia  (dip.), 
Aphoyna  sociella  (lep.),  Sphcerularia  bombi  (entozoa);  paying  guests, 
VoLucella  pellucens  (dip.),  *Fannia  canicularis  (dip.),  *Sphecolyma 
mams  (dip.),  Lepisina  saccharina  (tbys.),  *Melissoblaptes  anellus  (lep.) ; 
lodgers,  '■ Ucyptis  olens  (col.  hibernating),  * Pterostichus  madidns  (col.), 
Porcellio  scaber  (isopoda),  Ip  his  bombicolens  (Acarida)  ;  mimics, 

*  Irochilium  a  pi  forme  (lep.),  *Chrysotoxum  octomaculatum  and  can  turn, 
(dip.),  "  I  olucella  inanis  (dip.),  *Sericomyia  borealis  ( dip.),  *Helophilus 
pend  ulus  (dip.),  " Strangaha  arrnata  (col.),  and  :’fiClytus  arietis  (col.). 
'■'Those  marked  thus  were  exhibited. 

Cordial  thanks  were  accorded  Mr.  Nicholson  for  his  paper. 

April  6th. — Paper. — Mr.  J.  Ross  read  a  paper  on  “  Hepatics,”  and 
exhibits  some  plants  of  the  family.  Lantern  slides  of  various  parts  of 
the  plants  were  shown. 

April  20th.  Communications. — Mr.  L.  W.  Newman  stated  that 
larvae  of  Pyrameis  atalanta  taken  in  October  had  pupated  in  November. 
The  pupte  had  been  exposed  to  frost,  and  were  at  this  date  all  alive! 
He  suggested  that  this  went  to  prove  that  the  insect  was  capable  of 
passing  the  winter  in  the  pupa  state,  and  that  all  early  (May) 
specimens  had  passed  the  winter  as  pupie. 

Paper. — -Mr.  Arthur  Wrigley  gave  an  address  on  “London  Clay 
and  its  Fossils,”  illustrated  by  specimens  from  a  pit  at  Chingford.  He 
said  that  London  clay  was  a  marine  deposit,  and  contained  marine 
fossils  of  genera  now  tropical  or  sub-tropical.  Remains  of  the  turtle 
and  crocodile,  and  wood  of  palms  had  been  found  on  Sbeppey. 

The  fossils  found  at  the  Chingford  pit  were  Lamellibranchia : 
Avicula  media  (Shy),  *Avicula  media  papyracea,  Pecten  corneas.  Pinna 
sp.,  Modiola  simplex  (Sby),  *M.  elegans  (8 by),  M.  tubicola  (S.  Wood), 
■•'Axinea  ( Pectunculus )  decussatus  (Sby),  *  Protocard  ium  nitens  (Soy), 
lay  tom  ?  (Morris),  Cytherea  temdstriata  (Sby.)  —  Meretrix  suessoniensis 
(Watelet),  *Syndosmya  splendens  (Sby),  Cultellus  ( Solen )  atfinis  (Sby), 
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*Teredo  (boring  in  wood).  Gasteropoda:  Actaeon  turgidux  ?  (Desb), 
Planorbis  eleyans ?  (Edvv.),  Aporrhais  sowerbyi ?  (Manfc),  Stenothyrn 
( tlydrobia )  parkinsoni  ?  (Morris),  *Natica  labellata  (Lam),  Natica  sp.,. 
Voluta  dev  at  a  ?  (Sby),  Pleurotoma  insignis  (Edw.),  Pleurotoma  sp., 
Bor sonia  ?,  Cassis  arnbigua  (Solander)  =  Cassidaria  striata  (Sby),  Chry- 
sodonius  complanatus  ?  (J.  de  0.  Sby),  *G\  coniferus  (Sby),  Chryxodomus  ?, 
*Pyrula  nexilis  (Brand),  *Cancellaria  laeviuscula  (Sby),  liostellaria 
lucida  (Sby),  Litioya  sp.  Cephalopoda  :  Nautilus  sp.  Pisoes  : 
Odontaspi  cuspidata  (Ag),  Vermetus  sp.  *  These  occurred  plentifully. 

Mr.  Wngley  was  heartily  thanked  for  his  address. 

May  4th. —  Exhibits. — Mr.  E.  B.  Bishop,  herbarium  specimens  of 
Myosurus  minimus  (the  mouse-tail)  from  Watton,  Herts  (1-5-15),  and 
of  Moenchia  ereeta  from  Mardley  Heath  near  Welwyn,  Herts. 

Communications. — Mr.  W.  E.  Clegg  reported  Totanus  totanus 
(redshank),  (Tallinayo  gallinayo  (snipe),  and  Motacilla  raid  (yellow 
wagtail],  at  Edmonton  on  April  25th. 

Paper. — Mr.  Wilfred  Mark  Webb,  F.L.S.,  F.R.M.S.,  Secretary  of 
the  Seiborne  Society,  gave  an  address  on  “  The  Brent  Valley 
Sanctuary:  An  Experiment  in  Bird  Protection.”  He  was  cordially 
thanked  for  his  address. 

May  18th. — Exhibits. — Mr.  C.  S.  Nicholson,  Barbarea  vulgaris  and 
the  rare  form  B.  stricta,  to  show  how  these  plants  could  be 
differentiated  by  the  covering  of  hairs  giving  a  misty  appearance  to 
the  unopened  buds  in  B.  stricta,  the  buds  of  B.  vulgaris  being  glabrous, 
as  well  as  by  the  lobes  of  the  leaves,  the  distinguishing  feature 
mentioned  by  British  systematists. 

Mr.  C.  H.  Heath,  a  long  and  very  varied  series  of  Peronea  hastiana, 
bred  from  larvae  collected  in  South  Wales  in  an  area  of  20  sq.  yards. 
Mr.  R.  W.  Robbins,  a  J  of  Pieris  napi  from  Weston-super-Mare, 
August,  1918,  the  tips  of  the  forewings  exceptionally  black,  and  the 
veins  covered  with  black  scales  on  the  outer  margins  of  all  wings 
(upperside),  especially  the  hindwings  ;  the  specimen  was  newly 
emerged  when  taken.  Dr.  Cockayne,  four  gynandrous  Amorpha  populi 
which  he  had  recently  dissected,  together  with  one  of  the  specimens 
previously  dissected  by  him.  He  said  the  dissections  seemed  to 
illustrate  a  tendency  for  each  half  of  the  insect  to  produce  a  perfect 
whole.  In  some  of  the  specimens  certain  organs  showed  a  tendency  to 
reduplication,  while  others  failed  to  develop  altogether.  (Detailed 
notes  and  drawings  published  in  the  “  Journal  of  Genetics.”). 

Mr.  H.  J.  Burkill,  Galls  of  lihabdophaya  salicis,  Schrank,  on  ISaiix 
repens,  L,  and  of  B.  rosariella,  Kieff,  on  the  same  tree,  being  old  galls 
of  last  year  from  Esher  Wood  ;  also  galls  of  Dasyneura  sisymbni, 
Schrank,  on  Badicula  amphibia,  Druee,  from  near  Bedfont. 

Communications. — Mr.  W.  E.  Glegg  announced  that  during  the 
annual  outing  of  the  Research  Section  at  Nazing,  May  7-  10th,  85 
species  of  birds  were  observed,  including  Streptupelia  turtur  (turtle 
dove],  and  Totanus  totanus  (redshank).  A  nest  of  Phylloscopus 
truchilus  (willow  warbler)  was  seen,  and  nests  of  'Turd us  musicus  clarkii 
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(song  thrush),  and  I'nrdus  merula  (blackbird)  with  the  eggs  broken. 

He  also  recorded  Dryobates  major  anglicus  (British  great  spotted  wood¬ 
pecker),  twice  at  High  Beach.  Mr.  It.  W.  Robbins  recorded  Oenanthe  r 
oenanthe  (wheatear)  on  Nazing  Common. 

Papek. — Mr.  A.  Sich,  F.E.S..  read  a  paper  on  “  A  Hawthorn  Hedge 
in  Middlesex,”  which  appears  in  these  Transactions. 

A  hearty  vote  of  thanks  was  given  Mr.  Sich  for  the  paper. 

June  1st. — Exhibits. — Mr.  L.  W.  Newman,  a  long  and  varied 
series  of  Piens  napi,  hied  from  Irish  specimens  from  over-wintering 
pup®,  including  a  5  with  forewings  almost  entirely  black,  and  $  s 
approaching  P.  daplidice  in  upperside  coloration. 

Mr.  C.  S.  Nicholson,  a  remarkable  branched  form  of  Krira  cinerea 
(purple  heath)  from  near  Swanage;  it  had  been  suggested  that  the 
form  might  be  due  to  a  grub  in  the  root.  The  flowers  were  very 
slightly  smaller,  and  the  colour  paler  than  usual.  Mr.  H.  J.  Burkill, 
galls  of  Urocystis  violae,  Sow,  on  Viola  sylvestris  from  Ruislip,  of 
Audi  icon  ram  alt ,  L.,  on  Quercus  robur,  L.,  from  Esher  and  Oxshott,  of 
Afihilotric  radicis,  Fab,  on  Q.  robur,  L.,  from  Staffordshire  and  Surrey, 
and  Krto/ihyes  dispar,  Nabpa,  on  Populus  tremula,  L.,  from  Ciaygate. 

Dr.  Cock  a  yne,  galls  of  Kriophyes  trirad  iotas  on  Salix  fragdis,  from 
Golders  Green. 

Communication. — Mr.  W.  E.  Glegg  reported  Streptopelia  turtur  in 
Epping  Forest. 

Paphk. — Miss  Bagust  read  a  most  interesting  paper  on  “  The 
Treatment  of  Nature  in  Gothic  Design.”  A  summary  of  the  paper  is 
published  in  these  Transactions.  Miss  Bagust  was  heartily  thanked. 

June  6th. — Ornithological  Excursion  at  Cbingford.  -  Nests  con¬ 
taining  eggs  or  young  birds  of  the  thrush,  mistle  thrush,  blackbird, 
robin,  linnet,  blue  tit,  cole  tit,  hedge  sparrow,  and  wren  were  seen. 

June  15th. —  Special  Exhibition  of  larv®,  etc. — Mr.  L.  W. 
Newman,  larv®  of  Bombyx  querci folia,  full-fed,  B.  trifolii,  in  all  stages, 

1  Tic] imra  crataegi  (two  forms),  Petaxia  nubeculosa,  Geometra  vernaria, 
Taeniocampa  populeti,  Grapta  C-album,  Asphalia  ridens,  Kndrornis 
versicolor,  Tephrosia  crepusculana,  Folia  chi,  Kuchloe  cardarnin.es , 
Larentia  multistrigaria,  Nyssia  lapponaria,  Chexias  spartiata,  Lobophora 
lobulata.  Mr.  H.  Worsley  Wood,  Agriapis  aprilina  and  a  parasite 
worm,  Ledra  aurita  (bug),  Clear  a  lichenaria,  Asphalia  ridens,  Psilura 
monacha,  Taeniocampa  munda,  T.  stabilis,  Biston  hirtaria,  Tephrosia 
crepusculana,  Orthosia  lota,  Lyyris  testata,  Dyschoresta  j issipuncta , 
Poecilocampa  populi,  Kupithecia  abbreviata,  and  on  behalf  of  Mr.  Mann, 
of  Wandsworth,  Bombyx  neustria  and  Saturnia  pavonia.  Mr.  H.  B. 
Williams,  larv®  of  Spilosoma  meudica,  Vanessa  urticae,  Kuchloe 
cardammes,  Rumicia  phloeas,  and  Gonepteryx  rhamni.  Mr.  A.  W.  Mera, 
larv®  of  Kuchloe  cardamines,  Bombyx  quercus,  Miselia  oxyacanthae, 
Taeniocampa  stabilis,  T.  instabilis,  Kola  cucullatella,  and  ova  of  Rumia 
crataeyata.  Mr.  C.  Nicholson,  larv®  of  Porthesia  dispar,  Orgyia 
antiqua,  Cidaria  testata  (Hindhead),  Kuprostis  chryssorhoea  (Frinton). 
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Mr.  L.  J.  Tremayne,  pupa  of  Epinephele  janira.  Mr.  C.  H.  Williams,. 
Anaitis  plagiata,  and  a  suffused  form  with  the  inner  line  entirely 
obsolete.  Also  J  s  of  Polyomrnatus  i cams ,  including  some  fine  blue 
forms. 

Communications. — Mr.  H.  B.  Williams  recorded  Brenthis  evphrosyne 
from  Wimbledon  Common.  Dr.  Cockayne  recorded  Abraxas  ulniata 
on  June  5th,  at  Abingdon,  a  very  early  date. 

Mr.  H.  J.  Burkill,  M.A.,  F.R.G.S.,  and  Mr.  Vernon  Stuart  were 
elected  members. 

June  19th. — Excursion  to  Chalfont. — A  series  of  Abraxas  ulmata 
and  a  fine  specimen  of  Asthena  blomeri  were  taken. 

July  17th. — Excursion  to  Beaumont  Manor  Estate. — Several  galls 
were  found,  the  best  being  Rhodites  rosarum.  Foeniculum  vulgare  and 
Matricaria  suaveolens  were  observed. 

September  7th. — Exhibits. — Mr.  J.  Ross,  a  fine  group  of  sporangia 
of  Leocarpus  fragilis  (mycetozoon)  on  a  holly  leaf,  and  sporangia  of  the 
same  species  on  a  leaf  of  wood-sorrel  and  on  blades  and  stems  of  grass. 
Also  prothallia  and  young  plants  of  the  buckler  fern. 

Mr.  B.  Cooper,  a  variety  of  Lycaena  aegon,  and  a  series  of  Satyrus 
semele,  with  some  very  dark  $  s  taken  in  the  New  Forest  in  July, 
1914.  Mr.  W.  E.  King,  a  specimen  of  Epinephele  janira  with  extra 
spots,  and  four  Coenonympha  pamphilus,  one  mahogony  coloured,  taken 
some  years  ago  at  Chingford,  and  one  with  very  light  forewing,  taken 
at  Horsley  in  1915. 

Mr.  H.  J.  Burkill,  a  small  midge  gall  on  Epilobium  angusti folium,. 
not  recorded  for  Britain  in  Mr.  Swanton’s  book  ;  caused  by  Perrisia 
kieferina ,  Rubs,  and  found  in  Surrey  and  Yorkshire. 

September  21st. — Exhibits. — Mr.  A.  W.  Mera,  Zyganea  trifolii 
from  several  localities,  some  very  near  meliloti,  but  having  the  spots 
confluent,  and  two  specimens  which  Tutt  described  as  six-spotted 
trifolii. 

Mr.  H.  J.  Burkill,  two  rare  midget  galls,  one  caused  by  Perrisia 
salicariae,  Kieff,  on  Lythrum  salicaria,  and  the  other  by  Perrisia 
genisticola  on  Genista  tinctoria. 

Mr.  J.  Ross,  specimens  of  three  mycetozoa — Craterinm  aureum 
(probably  the  first  record  from  Eppmg  Forest),  Diderma  floriforme,  and 
Rtemonitis  herbatica,  the  last  a  poor  development  gathered  as  plasmo- 
dium,  which  crept  over  two  holly  leaves  and  formed  on  the  cork  of  the 
collecting  box  under  one  of  the  leaves. 

Communications. — Mr.  W.  E.  Glegg  reported  Lanins  collurio  (red- 
backed  shrike)  at  Roydon  on  June  25th,  two  at  Warren  Hill,  and  two 
at  High  Beach  on  July  25th,  and  two  at  Warren  Hill  on  August  8th  ; 
Saxicola  rubicola  (stone  chat),  and  Oenanthe  oenanthe  (wheatear),  at 
Staines  reservoir  on  August  2nd.  Mr.  R.  W.  Robbins  recorded  a  nest 
of  Columba  palnmbus  (wood-pigeon)  with  two  eggs,  near  Yardley  Hill, 
on  September  6th  ;  it  did  not  appear  that  the  bird  had  then  started 
incubating. 
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Mr.  E.  A.  Aris  and  Mr.  C.  S.  Bayne  were  elected  members. 

Bapfe.— -Mr.  S.  Austen  read  a  paper  on  “Oology,”  for  which 
cordial  thanks  were  tendered  him. 

October  5tb. — Exhibits. — Mr.  L.  IV.  Newman,  a  drawer  of  Aplecta 
nebulosa,  bred  from  ?  and  $  ab.  robsoni.  He  obtained  400  ova  and 
reared  850  imagines,  which  showed  50  %  robsoni,  24  %  thompsoni, 
and  26  %  type,  a  quite  novel  result  in  rearing  this  species.  He  also- 
showed  representatives  of  a  brood  of  Boannia  repandata,  bred  from  $ 
ii  x  light  Hunts  $  .  About  100  specimens  were  reared, 

a  /in£  ^  ab-  converxaria.  Mr.  G.  H.  Heath,  a  long  series  of 
Llutella  dalella,  taken  on  the  south  border  of  Durham  in  August, 
showing  the  extensive  variation  observed  in  a  small  wood.  Mr.  J.  E. 
Gardner,  a  similar  series,  and  an  Epping  Forest  specimen  for 
comparison.  Mr.  H.  Worsley  Wood,  a  typical  Agrotis  vestigialis  from 
Cromer,  and  six  ab.  nigra,  Tutt,  taken  “  somewhere  in  Surrey  ”  within 
the  Society  s  district  in  1915  ;  18  specimens  of  Xanthia  acellaris,  bred 
1915  (part  of  a  large  brood),  and  undersides  of  X.  fulvago  and  X. 
ocellaris  S  $  ,  showing  the  pencils  of  hair.  Mr.  L.  B.  Prout,  a  box  of 
coast  Agrotids,  mostly  from  the  Scottish  coast,  including  one  A.  obelisca 
from  Stonehaven  ;  he  said  that  Mr.  Horne,  of  Aberdeen,  had  not 
known  A.  obelisca  to  occur  there,  so  that  this  was  a  new  record. 

Mr.  C.  Nicholson,  (Coleoptera),  Lampyris  noctiluca,  two  $  s  captured 
at  light  at  Pitchcombe,  Glos.,  June,  1915  ;  Phytodecta  viniinalis,  two 
beaten  ftom  sallow,  near  Haslemere,  2nd  June,  1915,  and  seven  bred 
from  larvae  beaten  from  the  same  sallow,  attention  being  directed  to1 
the  variation  of  the  black  markings  of  the  elytra  ;  Creophilus  maxillosus, 
found  under  a  dead  pheasant  near  Haslemere,  2nd  June,  1915; 
(Hemiptera)  Ledra  aurita  from  the  New  Forest,  and  two  pupae  of  same 
fiom  Bookham,  June,  1915  ;  Triecphora  vulnerata,  a  large  black  and 
red  fiogbopper,  Grayshott,  1st  June,  1915;  Dolycoris  baccarum  from 
mulleins  ( V.  tliapsus),  at  Pitchcombe,  imagines  and  nympbal  forms  in 
all  stages  of  growth  were  found  on  the  same  plants;  (Diptera)  Tip  ala 
giyantea,  Hale  End,  8th  August,  1915  ;  Ptychoptera  contaminata  from 
grassy  pond  side  at  Chingford  ;  Echinoymia  f era  from  wild  parsnip 
flowers,  Horsley  ;  Xylota  sylvarum  near  Burford  Bridge ;  Limosina 
coenosa  and  puparium,  bred  from  a  nest  of  Vespa  gennanica,  and  a 
Phora  from  the  same  nest,  identified  provisionally  by  Mr.  J.  C.  Collin 
as  P.  sublag ubris,  Wood,  the  species  is  not  well  known  ;  (Hymenoptera) 
Arnmopkila  campestris  from  sand  pit  at  Oxshott ;  a  worker  of  Vespa 
vulgaris,  the  smallest  wasp  the  exhibitor  had  seen,  the  antenme  being 
disproportionately  long.  A  S  and  J  of  Foenus  jaculator  taken  at 
Hale  End. 

Mr.  J.  Riches,  a  “  ribbon  growth  ”  of  Asparagus  officinalis,  from  a 
plant  which  had  produced  a  similar  form  for  three  or  four  years. 
Mr.  L.  B.  Hall  pointed  out  that  there  was  only  one  set  of  cells,  showing 
that  it  was  the  flattening  of  a  single  stem  and  not  a  true  case  of 
fasciation. 

Paper. — Dr.  G.  B.  Longstaff  delivered  an  exceedingly  instructive 
address  on  “  What  to  observe  in  common  insects,”  his  remarks  being 
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illustrated  by  a  series  of  beautiful  lantern  slides  from  photographs  by 
Mr.  Hamm,  of  Oxford.  Dr.  Longstaff  dealt  with  many  problems  of 
entomology,  such  as  resting  position,  scents,  protective  coloration,  etc. 

A  hearty  vote  of  thanks  was  accorded  to  Dr.  Longstaff  with 
acclamation. 

October  19th.— Exhibits.— Mr.  G.  Nicholson,  specimens  of  Geotrupes 
typIuBiis  from  Epping  Forest;  the  $  makes  burrows  in  the  sandy  soil, 
depositing  a  “  sausage  ”  of  triturated  rabbit  dung  at  the  end  of  it  and 
laying  its  eggs  therein.  A  fresh  burrow  is  made  for  each  egg. 

Mr.  II.  J.  Burkill,  a  specimen  of  Achillea  millefolium  galled  by 
Eriophyes  sp  ?  found  near  Godaiming  by  Mr.  E.  B.  Bishop,  and  only 
recorded  previously  from  Central  Europe  and  France. 

Mr.  W.  E.  King,  two  Epinephde  titlionus,  one  ab.  excessa,  and  three 
Aricia  medon,  including  two  line  striate  forms. 

Papkk. _ Mr.  Hugh  Main  gave  some  “  Entomological  Notes  with  a 

Camera  in  Switzerland,-’  which  were  illustrated  with  lantern  views 
from  his  own  photographs.  Amongst  the  insects  spoken  of  was 
■Girin  Ida  tylvicola,  the  tiger  beetle,  the  larva)  of  which  were  found  in 
holes  in  the  banks  by  the  roadside.  The  larva  would  come  to  the 
surface  and  block  the  hole  with  its  head  ;  at  the  slightest  movement  it 
went  down  like  a  flash.  If  a  fly,  spider,  or  caterpillar  were  placed 
near  the  mouth  of  the  hole,  the  larva  quickly  perceived  it,  and  with  a 
movement  so  quick  that  the  eye  could  not  follow  it,  flung  itself  on  its 
prey  (retaining  its  bold  on  its  burrow  only  by  means  of  the  hooks  on 
the  hump  of  the  fifth  abdominal  segment,  and  the  stilt  hairs  on  its 
tail  pressed  against  the  walls),  and  disappeared  down  the  burrow. 
Larva)  of  Myrmeleon  formicariun  (the  ant  lion),  were  found  beneath  very 
inconspicuous  shallow  depressions  in  loose  earth  accumulated  beneath 
a  low.  overhanging  cliff.  In  the  neighbourhood  of  the  depressions 
were  dried  empty  carcases  of  ants,  earwigs,  beetles,  and  spiders.  A 
few  of  the  larvae  which  were  brought  home,  very  soon  spun  their 
cocoons  beneath  the  surface  of  the  soil,  and  from  these  the  flies 
■emerged,  but  the  majority  hibernated  as  larvae.  When  the  perfect 
insect  is  ready  to  emerge,  the  pupa  tears  a  hole  in  the  wall  of  the 
cocoon  with  its  jaws,  and  thrusts  out  the  fore  part  of  its  body,  and  the 
fly  emerges  ;  sometimes  the  pupa  leaves  the  cocoon  entirely  before  the 
■emergence  of  the  fly.  The  fly  is  a  sluggish  creature  and  weak  in 
flight.  The  odour  emitted  by  the  perfect  insect  is  faint  and  not 
constant,  and  was  clearly  not  that  of  formic  acid. 

Mr.  Main  was  cordially  thanked  for  his  instructive  and  extiemely 

interesting  address. 

November  2nd. — Exhibits. — Dr.  Cockayne,  a  2  mantis  from  Muros 
Bay  near  Capo  Finisterre,  and  three  North  American  Colias,  viz.,  C. 
eun/mone,  0.  philodice,  and  0.  eurydice.  Mr.  L.  W.  Newman,  a  long  senes 
of  Pieris  napi  from  Ireland,  including  very  dark  $  s  and  2  b,  and  a 
beautiful  pale  yollow  form.  Mr.  F.  -T.  Hanbury,  two  $  specimens  of 
Gonepteryx  rhamni  marked  with  orange,  one  at  the  tip  of  the  forewing, 
and  the  other  on  the  hiudwings  at  the  ternus;  the  first  was  taken  at 
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Walthamstow  by  Mr.  H.  T.  Payne,  and  the  second  near  Malvern  by 
Mr.  Dobree  box.  Mr.  H.  B.  Williams,  series  of  P.  napi  and  its  Irish 
form,  and  of  ( .alias  liyale ,  C.  edusa ,  abs.  helice  and  pallida ,  and  a  long 
senes  of  Euchlo'e  cardamines,  including  abs.  citronea,  minor,  turritis, 
qnndnpnnctata,  dispila,  ochrea,  etc.,  and  the  Irish  form  of  the  species. 
Mr.  V.  E.  Shaw,  a  series  of  E.  cardamines,  including  large  and  small 
spotted  forms  in  both  sexes,  a  $  with  orange  patch  heavily  rayed  with 
black,  a  $  with  the  orange  patch  rajred  with  white  between  the  veins 
(underside),  and  two  ab.  turritis  taken  in  1892  at  Caterham.  Mr. 
J.  A.  Simes,  representatives  of  a  few  of  European  Colias,  including 
C.  edusa,  and  its  ab.  helice,  C.  myrmidone,  C.  hyale,  C.  erate,  C.  hyb. 
sareptensis,  C.  chrysotheme,  C.  palaeno  and  its  var.  europoma,  C.  aurorina 
var.  held reichii,  and  C.  phicornone.  Mr.  A.  W.  Mera,  a  drawer  of 
Piens  rapae  and  P.  napi  with  several  interesting  forms.  Mr.  W.  E. 
King,  a  varied  series  of  Nemeobius  lucina  from  Horsley.  Mr.  C.  H. 
Williams,  specimens  of  Aporia  crataeyi ,  Pieris  brassicae,  P.  napi,  P. 
rapae  (one  £  with  two  spots  in  hindwings),  three  P.  daplidice, 
Leueophasia  smapis,  and  E.  cardamines  and  ab.  dispila  J  . 

Papers. — Mr.  J.  A.  Simes,  F.E.S.,  read  a  paper  on  “  Some 
European  members  of  the  genus  Colias.”  He  regarded  the  light  form 
as  the  more  ancestral  because  it  occurs  as  a  J  aberration  in  most  of 
the  orange  forms,  and  remarked  on  a  preference  for  pink  and  red 
flowers  in  four  common  European  species. 

Mr.  L.  \V .  Newman,  F.E.S.,  delivered  an  address  “  On  breeding 
Pieris  napi  and  its  Irish  form.”  He  said  that  he  had  bred  between 
three  and  four  thousand  specimens  from  Irish  parents  in  the  last  few 
years.  The  species  would  pair  in  captivity  if  allowed  a  good  airy  cage 
out  of  doors.  Horseradish  was  the  most  useful  food  plant.  Mr. 
Newman  commented  on  the  species  “lying  over”  in  the  pupa  stage  for 
two  years,  or  two  broods,  and  said  he  had  bred  one  third  brood  speci¬ 
men.  He  shortly  discussed  the  variation,  and  referred  to  the  “  canary- 
yellow  ”  form  bred  by  Mr.  Head,  of  Scarborough,  of  which  form  he 
himself  had  bred  one  specimen. 

Mr.  H.  B.  Williams,  LL.B.,  F.E.S.,  read  extracts  from  a  paper  on 
“  The  life-history  and  variation  of  Euchlo'e  cardamines,”  which  is  pub¬ 
lished  in  these  Transactions. 

The  readers  of  papers  were  thanked. 

November  16th. — Exhibits. — Several  members  exhibited  series  of 
thorn  moths.  Mr.  G.  T.  Porritt,  the  melanic  form  of  Cymatopliora  or 

from  Sunderland.  The  race  appears  to  be  confined  to  a  single  tree _ 

the  only  alder  in  the  district,  on  which  a  few  specimens  are  taken 
yearly. 

Mr.  E.  B.  Bishop,  plants  from  Lakeland,  including  the  alien 
Leycesteria  formosa,  found  growing  in  a  mountain  gully  some  distance 
from  any  garden,  apparently  bird-so'wn. 

Official  Business. — The  resignation  of  Mr.  Harold  B.  Williams  of 
the  Minuting  Secretaryship,  on  his  enlistment  in  the  army,  was  an¬ 
nounced,  and  the  following  resolution  passed  by  the  Council  was 
received  with  acclamation  : — 
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The  Council  records  its  warm  appreciation  of  the  able  services 
rendered  to  the  Society  by  Mr.  H.  B.  Williams,  both  as  minut¬ 
ing  secretary  and  chairman  of  the  Lepidoptera  Committee. 
Mr.  Williams  placed  his  services  ungrudgingly  at  the  use  of  the 
Society,  and  his  ardour  as  a  lepidopterist  made  him  a  valuable 
member,  admirably  fitted  for  the  offices  he  held.  His  loss  will 
be  keenly  felt,  and  we  hope  to  welcome  him  on  his  return. 

Paper.' — A  paper  entitled  “  Tramping  and  Botanical  Reminiscences 
of  a  Lakeland  Holiday,”  was  read  by  Mr.  E.  B.  Bishop,  and  was  illus¬ 
trated  by  numerous  lantern  slides.  Mr.  Bishop  also  gave  some  interest¬ 
ing  notes  on  the  archaeology  of  the  district. 

A  hearty  vote  of  thanks  was  accorded  Mr.  Bishop. 

December  7th.- — Official  Business. — Mr.  W.  H.  Bell  was  elected  a 
member. 

The  annual  report  of  the  Council,  the  Treasurer’s  statement  of 
accounts,  and  the  report  of  the  Research  Section  were  read  and 
adopted. 

The  following  were  elected  Officers  and  Council :  — 

President. — Dr.  Cockayne. 

Vice-Presidents. — The  Rev.  C.  R.  N.  Burrows,  Dr.  Greenw-ood, 
and  Messrs.  A.  Bacot,  F.  J.  Hanbury,  A.  W.  Mera,  and  L.  B.  Prout. 

Librarians. — Messrs.  W.  E.  Glegg  and  A.  L.  Mera. 

Curators.— Messrs.  S.  Austin,  C.  S.  Nicholson,  and  H.  Worsley 
Wood. 

President  of  Research  Section. — Mr.  E.  B.  Bishop. 

Treasurer. — Mr.  F.  G.  Dell. 

Secretaries. — Messrs.  R.  W.  Robbins  and  J.  Ross. 

Members  of  Council. — Messrs.  H.  J.  Burkill,  D.  E.  Digby,  L.  B. 
Hall,  L.  W.  Newman,  and  V.  E.  Shaw. 

Exhibits. — Dr.  Cockayne,  a  series  of  Diaphora  mendica  and  var. 
rustica  crosses.  Many  pairings  were  secured  with  perfect  fertility  all 
ways.  The  progeny  showed  many  intermediate  gradings  from  light 
to  dark.  Mr.  L.  W.  Newman,  on  behalf  of  Mr.  G.  B.  Oliver,  varieties 
of  Coenomjmpha  pampliiliis,  including  one  very  fine  form  with  no  mark¬ 
ings  on  the  hindwings  beneath,  being  unicolorous  rich  brown  ;  another 
showed  small  patches  of  upperside  colouration  on  the  underside  of  the 
left  hindwing.  Also  a  very  fine  variety  of  Pavagae  aegeria  with 
abnormal  pale  markings.  Mr.  W.  E.  King,  a  male  Epinephele  jurtina 
with  irregular  pale  blotches  (pathological)  on  the  right  side.  Mr.  A. 
Bacot,  living  specimens  of  Pediculm  capitis  and  P.  humanis  (yestimenti) , 
a  group  unpleasantly  prominent  at  the  present  time. 

Mr-  H.  J.  Burkill,  galls  of  Biorhiza  aptera  on  roots  of  oak  in 
Richmond  Park  ;  of  Eriophyes  fraxini  on  ash  ( Fraxinus  excelsior)  from 
Derbyshire — this  gall,  though  closely  related  to  the  gall  that  has 
recently  spread  so  greatly  on  Salix  fragilis,  is  apparently  not  increasing 
in  the  same  way  ;  and  the  rare  gall  of  Callirhytis  glandiuni,  Gerard, 
on  Quercus  leucombeana,  a  hybrid  oak,  in  Kew  Gardens. 

December  21st. — Exhibits. — The  entomological  exhibits  “  Lycae- 
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mdae  of  1916,  included Dr.  Cockayne,  Polyomrnatus  icarus  ?  ,  with 
splash  of  very  bright  blue  scales  near  apex  of  right  forewing  no 
androcoma ;  Agriades  thetis  (, bellargus ),  asymmetry  of  colour  and 
markings;  A.  coridon,  As  and  ?  s,  asymmetrical  and  deformed,  two 
?W0  ?  dwarfs.  Mr.  C.  P.  Pickett,  long  series  of  A.  coridon  from 
noyston,  including  numerous  aberrations  and  varieties,  and  66  gynan- 
dromorphs.  Mr.  W.  E.  King,  A.  coridon  aberrations-upperside ; 
rnargmata,  subsujfusa,  unicolor,  aurantia,  amenta,  albolnnata,  radiosa, 
semisyngrapha ;  roystonensis  and  gynandromorphs  from  Royston  and 
Bedfordshire;  underside,  castanea,  impuncta,  unipuncta,  tripuncta, 
quadripuncta,  parmensis,  antico-discreta,  minor,  obsoleta,  coridonis 
antico-obsoleta,  striata,  costajuncta.  Polyomrnatus  icarus,  abs.  upperside, 
nigromaci.ua ta ,  / usca ,  supracaerulea,  atrescens,Jlavescens,  caerulea  ;  under¬ 
side,  melanotoxa,  discreta,  aurea,  apicojuncta,  costajuncta,  basijuncta, 
transiens,  icamnus,  antico-obsoleta,  postico-ubsoleta,  obsoleta,  sub-obsoleta- 
extensa,  striata.  Mr.  C.  H.  Williams,  many  forms  of  A.  coridon  from 
oysto.n,  a,nd  a  dne  series  of  P.  icarus,  including  some  striking 
underside  abs.  Mr.  G.  T.  Porritt,  variations  of  Abraxas  yrossulariata 
from  ab.  nigrosparsata  to  ab.  nigra. 

TJ1  ¥r’  Buri{dl,  an  abnormal  growth  on  Erica  tetralix  from  the 

-black  Fond,  Esher,  really  the  cocoon  of  a  midge. 

Mr.  J.  Ross  (under  the  microscope),  sporangium  of  the  mycetozoon, 
C omatncha  elegans,  probably  the  first  Essex  record. 

Communications. — Mr.  Austin  reported  observing  on  December  19th 
P yrrhula  pyrrhula  pileata  (British  bullfinch)  near  Loughton,  Alcedo 
Wat^  Vln°dsher),  and  18  Nyroca  fuligula  (Tufted  duck)  at  Connaught 


Mi.  C.  Flowers  and  Mr.  E.  Kay  Robinson  were  elected  members. 
Presidential  Address.— Dr.  Cockayne,  M.A.,  D.M..  F.K.S.,  de¬ 
livered  his  presidential  address  on  “Insects  and  War,”  for  which  he 
was  cordially  thanked.  The  address  is  printed  in  these  Transactions. 


COUNCIL'S  REPORT  FOR  1915. 


A  year  of  anxiety  and  stress,  such  as  we  have  passed  through  as  a 
nation,  has  inevitably  been  one  of  somewhat  limited  work  for  our 
Society  ;  it  was  not  a  time  when  new  projects  could  be  undertaken 
with  a  reasonable  prospect  of  success,  and  your  Council  have  striven 
to  maintain  our  existing  organisation  and  activities. 

More  of  our  Members  have  joined  the  Forces.  Our  President  was 
away  on  service  during  the  autumn,  but  for  the  present  is  with  us 
again.  Through  enlistment  we  have  recently  lost  the  services  of 
Mr.  H.  B.  Williams,  who  acted  so  ably  as  Minuting  Secretary  and  as 
Chairman  of  the  Lepidoptera  Committee,  and  took  a  leading  part  in 
that  Branch  of  the  Society’s  work.  A  resolution  recognising  the 
valuable  work  Mr.  Williams  has  done  for  the  Society,  and  the  loss  his 
removal  entails,  has  been  placed  on  the  minutes  of  the  Council. 


The  Members  wbo  are  or  have  been  on  service  are  : — 

A.  E.  Cockayne,  M.A.,  D.M.,  F.R.C.P.,  F.E.S. 

M.  Greenwood,  Jun.,  L.R.C.P.,  M.R.C.S. 

H.  B.  Williams,  LL.B. 

L.  Eynon,  B.Sc.,  F.I.C. 

A.  L.  Mera. 

H.  Worsley  Wood. 

(The  above  were  Officers  of  the  Society  before  they  went  on  service.) 


T.  H.  Archer. 

W.  H.  A.  Austen. 

R.  C.  Barnes. 

A.  K.  Barratt. 

J.  V.  C.  Braithwaite. 

T.  W.  Brooke. 

J.  W.  Brown. 

C.  L.  Collenette. 

M.  Culpin,  M.B.,  F.R.C.S. 
H.  Digby. 

F.  W.  J.  Jackson. 


G.  S.  Kilby. 

H.  A.  Kind. 

E.  B.  Latham. 

R.  Latham. 

T.  E.  Legg. 

S.  G.  Lewis. 

J.  P.  Pearce. 

F.  Reynolds. 

E.  F.  Studd. 

G.  O.  Thomas. 

R.  S.  Gwatkin  Williams. 


Not  only  have  these  members  been  removed  from  our  midst,  but 
other  members,  in  various  ways  due  to  the  War,  have  been  unable  to 
attend  our  meetings  as  they  would  in  normal  times.  Zeppelin  raids 
have  also  kept  some  members  from  attending  meetings,  and  at  times 
tended  to  shorten  our  proceedings. 

As  anticipated,  the  great  difficulty  that  the  Society  has  had  to  face 
has  been  financial.  Besides  the  loss  arising  from  members  being  on 
service,  the  number  of  other  subscriptions  unpaid  is  much  larger  than 
usual.  This  is  caused  by  prevailing  conditions,  but  none  the  less 
a  reduced  revenue  must  be  anticipated  in  the  coming  year  which  must 
be  one  of  severe  and  maintained  economy. 
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A  handsome  gift  of  birds’  eggs  has  been  received  from  Mr.  Herbert 
Massey,  F.E.S.,  of  Burnage.  In  recognition  of  his  generosity  the 
Council  elected  Mr.  Massey  an  honorary  member  of  the  Society. 

Ihe  work  of  botanical  recording  for  the  district  south  of  the 
Ihames  has  been  commenced.  There  is  a  good  prospect  of  a  Research 
Committee  being  formed  to  study  Plant  Galls,  in  the  coming  year. 

Ihe  number  of  volumes  borrowed  from  the  Library  is  89  per  cent, 
greater  than  last  year,  and  considering  the  reduced  attendances  must 
be  considereed  eminently  satisfactory.  This  fully  proves  the  value  of 
the  new  catalogue  placed  in  the  hands  of  members  early  in  the  yeae. 

The  year  on  which  we  are  entering  will  be  one  of  restricted  activity, 
but  your  Council  will  use  its  best  endeavours  to  maintain  the  Society’s 
organisation,  and  in  their  efforts  they  ask  for  the  loyal  and  cordial 
support  of  all  members,  that  when  the  members  on  service  return  to 
us  they  may  find  the  Society  unimpaired  in  its  several  spheres. 


1915 


REPORT  of  the  RESEARCH  SECTION  for  1915. 

Apart  from  the  excellent  specialised  labours  of  the  already  existing 
Committees,  the  results  of  which  are  duly  set  out  in  their  accompanying 
Reports,  the  general  work  accomplished  by  the  Research  Section  may 
be  summarised  as  follows. 

The  Research  Board  for  1915  has  comprised  Messrs.  C.  S. 
Nicholson,  R.  W.  Robbins,  W.  E.  Glegg,  H.  B.  Williams,  and  myself. 
Mr.  H.  B.  Williams  has  acted  as  Secretary. 

Following  upon  the  extension  of  the  Society’s  district,  Mr.  C.  S. 
Nicholson,  who  has  for  several  years  so  ably  acted  as  Recorder  and 
Secretary  to  the  Botanical  Committee,  notified  the  Board  that  whilst 
he  would  continue  to  act  as  regards  the  northern  portion  of  the 
district,  he  could  not  undertake  to  do  so  for  the  southern  portion.  In 
the  absence  of  a  more  capable  volunteer,  I  have  taken  up  the  latter 
duty,  and  am  engaged  in  forming  a  Committee.  My  interim  Report 
in  that  capacity  is  annexed. 

Chiefly  as  a  consequence  of  the  War,  the  hopes  expressed  in  the 
Report  for  1914,  respecting  the  formation  of  a  Mammalia  Committee, 
have  not  been  realised,  and  no  further  progress  has  been  made  in 
connection  with  the  suggested  Photographic  Committee.  In  each  case 
there  is  little  doubt  but  that  the  advent  of  a  capable  leader  would  soon 
attract  the  support  needed  to  form  a  useful  Committee. 

There  is  good  reason  for  hoping  that  a  Committee  for  the  study  of 
Plant  Galls  will  be  formed  during  the  coming  year. 

The  second  annual  week-end  of  the  Research  Board,  spent  on  this 
occasion  at  “  Ye  Olde  King  Harold’s  Head”  Inn,  on  Nazeing  Common, 
Essex,  May  7th -10th,  was  a  most  enjoyable  one.  The  “  house  party  ” 
numbered  eight  members,  whilst  nine  others  came  down  for  a  whole 
day  or  a  part  of  one.  No  startling  records  were  made  in  any 
department,  but  much  quiet  work  was  accomplished,  and  good  fellow¬ 
ship  created  and  cemented.  The  value  of  the  latter  in  a  Society  such 
as  ours,  cannot  be  over-estimated.  Seeing  that  the  Society  as  a  whole 
(perhaps  quite  wisely,  in  view  of  its  size),  now  only  indulges  in 
excursions,  limited  at  the  most  to  a  few  hours,  our  various  Sections 
and  Committees,  by  means  of  these  week-ends,  minister  most  success¬ 
fully  to  one  of  the  most  human  of  all  human  cravings,  that  of 
comradeship.  Day  and  half-day  outings  are  absolutely  indispensable, 
but  they  cannot  possibly  bring  members  and  friends  into  such  close 
personal  contact  as  do  our  inimitable  week-ends. 

In  conclusion,  I  appeal  most  earnestly  to  any  member,  or  prospective 
member,  interested  in  Mammalia,  Photography,  or  Plant  Galls  (in 
particular),  or  in  any  other  department  of  Natural  History  (in  general), 
to  communicate  with  me  with  a  view  to  the  formation  of  new 
Committees. 

E.  B.  Bishop. 

President  of  the  Research  Section. 
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INTERIM  REPORT  OF  BOTANICAL  COMMITTEE  FOR 
SOUTHERN  PORTION  OF  DISTRICT. 

The  work  during  1915  has  been  largely  preparatory,  and  no  formal 
meeting  of  the  Committee  has  yet  been  held.  Recording  sheets  based 
upon  those  in  use  for  the  northern  portion  have  been  prepared,  one  of 
which  is  annexed.  ^  A  map,  composed  of  tbe  necessary  number  of  one- 
inch  Ordnance  Survey  sheets,  has  been  mounted  on  rollers,  the 
boundaries  of  the  sub-divisions  set  out,  and  each  sub-division  marked 
in  colour.  It  has  been  decided  to  accept  no  records  prior  to  1913. 
The  arrangement  and  nomenclature  to  be  followed  will  be  that  of  the 
London  Catalogue,  10th  edition. 

About  350  species  have  already  been  recorded  from  one  or  more  of 
t  e  sub-divisions,  the  vast  majority,  however,  being  very  common 
species.  A  few  aliens  and  casuals  help  to  swell  the  list.  The 
following  less  common  or  more  interesting  species  have  been  considered 
worthy  of  note : — 


Fumciria  densiflora,  DC. 
Barbarea  stricta  Andrz. 
Coronopus  didy  tints,  Sm. 
Lepidiutn  ruderale,  L.  (From 

2  sub-divisions). 

Lepidiutn  draba,  L.  (From  2 

sub-divisions). 

Geranium  prateme,  L.  (Situa¬ 
tion  not  quite  free  from 
suspicion). 

Impatiens  bitiora,  Walt. 
Impatiens  parvifiora ,  DC. 
Medicayo  arabica,  Huds. 
Crataegus  oxyacantha,  L.  (  = 
oxyacanthoides,  Thuill) . 
CEnothera  biennis,  L.  (From 

3  sub-divisions). 

Smyrnium  olusatrum,  L. 
Anthnscus  vulgaris,  Bernh. 

(From  2  sub-divisions). 


Filago  apiculata,  G.  E.  Smith. 

Matricaria  suaveolens,  Buch- 
enau. 

Tara  xacum  erythrospermnm , 
Andrz. 

Vaccinium  myrtillus,  L. 

Nyinphoid.es  peltatum,  Rendle 
and  Britten. 

Myosotis  sylvatica,  floffm. 

Atropa  belladonna,  L. 

Veronica  viontana,  L. 

Polygonum  bistorta,  L. 

B  uxus  sempervirens,  L.  (Appar¬ 
ently  wild). 

Carpinus  betulus,  L.  (Not 
common  south  of  Thames). 

Neottia  nidus-avis,  Rich. 

Ophrys  muscifera,  Huds. 

Carex  pallescens,  L. 

Ceterach  officinarum,  L. 


In  view  of  the  magnitude  of  the  task  before  me,  and  the 
impossibility  of  covering  personally  more  than  a  small  fraction  of  the 
ground,  I  appeal  to  all  members  to  send  me  exact  localities  of  all 
plants  observed  in  the  southern  portion  of  our  district,  with  specimens 
whenever  possible.  Records  of  the  commonest  species,  with  full  data, 
are  needed  equally 'with  those  which  are  rare  or  local.  I  trust  that 
the  members  of  other  Committees  will  bear  this  appeal  in  mind  when 
collecting  or  tramping  in  the  southern  portion  of  our  district. 

E.  B.  Bishop. 

Secretary  and  Recorder. 
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BOTANICAL  COMMITTEE. 

In  consequence  of  nervous  prostration  following  upon  a  motor 
accident,  Mr.  C.  S.  Nicholson  has  unfortunately  been  unable  to  furnish 
any  report  upon  the  work  of  the  Botanical  Committee  during  1915. 
In  the  circumstances,  the  Council  expresses  the  sincere  sympathy  of 
all  members  with  Mr.  Nicholson,  and  the  hope  that  he  will  soon  be 
restored  to  health. 


ORNITHOLOGICAL  RESEARCH  COMMITTEE.  ANNUAL 
REPORT  FOR  1915. 

Although  the  Society’s  district  has  been  increased  by  the  inclusion 
of  the  ground  within  the  twenty  miles  radius  south  of  the  Thames,  the 
Committee  has  decided,  for  the  present  at  least,  to  confine  its  attention 
to  a  continuation  of  the  survey  of  the  area  north  of  the  river.  Five 
birds,  new  to  the  district,  have  been  recorded  during  the  year,  but  no 
addition  has  been  made  to  the  number  of  breeding  species.  The 
number  of  species  recorded  now  stands  at  142. 

The  new  occurrences  are  as  follows  : — 

Charadrius  apricanus  (Golden  Plover).  Several  were  shot  at 
Loughton  in  December,  1914,  by  Mr.  R.  P.  Sewell.  Reported 
per  S.  A. 

Upupa  epops  (Hoopoe).  One  shot  at  Southgate,  May,  1907,  by 
Mr.  A.  Myford.  Reported  per  P.  J.  H.,  who  has  seen  the 
mounted  specimen. 

Liwosa  liinosa  (Black-tailed  Godwit).  One  shot  in  1911  at  the 
Sewage  Farm,  Angel  Road,  Edmonton,  by  Mr.  W.  Joyce,  in 
whose  collection  the  specimen  now  is.  Reported  per  W.  E.  G. 

Asio  accipitrinus  (Short-Eared  Owl).  One  shot  about  1908,  at 
the  Sewage  Farm,  Angel  Road,  Edmonton,  by  Mr.  W.  Joyce, 
in  whose  collection  the  specimen  now  is.  Reported  per  W.  E.  G. 

Larus  glaucus  (Glaucous  Gull).  Adult  seen  on  20th  March, 
1915,  on  the  ice  in  St.  James’s  Park,  by  Mr.  Clifford  Borer. 
See  “  British  Birds,”  vol.  8,  p.  269. 

Other  notable  records  are  : — 

Machetes  piujnax  (Ruff).  Male  and  female  obtained  at  Chingford 
on  4th  September,  1915,  by  Mr.  W.  W.  Hartwell.  Reported 
per  W.  E.  G. 

Trintja  alpina  (Dunlin).  One  shot  at  the  Sewage  Farm,  Angel 
Road,  Edmonton,  in  1905,  by  Mr.  W.  Joyce,  in  whose 
collection  the  specimen  now  is.  Reported  per  W.  E.  G. 

Rallus  aquaticus  (Water  Rail).  One  shot  at  the  Sewage  Farm, 
Angel  Road,  Edmonton,  in  1906,  by  Mr.  W.  Joyce,  in  whose 
collection  the  specimen  now  is.  Reported  per  W.  E.  G. 

Phylloscopus  sibilatrix  (Wood-Warbler).  Seen  and  heard  in 
Epping  Forest  on  16th,  23rd,  and  30th  May,  and  13th  June, 
also  near  Broxbournebury  on  24th  May,  1915.  Reported  by 
Mr.  W.  E.  Glegg. 
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The  Committee  has  held  during  the  year  eight  meetings,  which 
include  four  informal  meetings,  also  two  excursions. 

The  work  done  under  the  auspices  of  the  “  British  Birds  ”  marking 
scheme  shows  a  serious  falling  off,  only  65  birds  having  been  ringed 
during  the  season. 

One  recovery  is  reported  : — 

Par  us  caeruleus  obscurus  (British  Blue  Titmouse),  ringed  at  Hale 
End,  (5th  October,  1912,  recovered  same  place.  29th  December, 
1914.  ' 

Mr.  P.  J.  Hanson  has  consented  to  make  himself  responsible  for 
the  care  of  the  photographic  collection,  which  makes  good  progress. 

The  Committee  has  decided  to  adopt  the  nomenclature  of  the  list 
of  British  Birds  published  by  the  British  Ornithologists’  Union  this 
year.  The  ornithologists  of  the  Society  are  invited  to  support  the 
Committee  in  its  action. 

The  Committee  has  provided  four  items  for  the  syllabus : — On 
19th  January,  a  Paper,  “  Shore-breeding  Birds,”  by  P.  J.  Hanson  and 
W.  E.  Glegg  ;  on  4th  May,  a  Paper,  “The  Brent  Valley  Sanctuary; 
an  Experiment  in  Bird  Protection,”  by  Wilfred  Mark  Webb,  F.L.S. ; 
on  5th  June,  a  ramble  ;  and  on  21st  September,  a  Paper,  “  Oology,” 
by  S.  Austin. 

It  is  hardly  necessary  to  state  that  the  War  has  seriously  affected 
the  work  of  the  Committee.  Mr.  F.  Reynolds  has  joined  the  Army, 
and  the  remaining  members  have  had  little  time  to  devote  to 
ornithology. 

It  is  to  be  regretted  that  the  Bird  Sanctuary  Commitee  no  longer 
exists.  It  was  stated  in  last  year’s  report  that  difficulties  had  arisen 
with  the  new  owner  of  the  wood,  and  as,  in  spite  of  the  efforts  of  the 
Committee,  these  could  not  be  overcome,  nothing  remained  but  to 
dissolve  the  Committee.  The  effects  have  been  sold,  and,  with  the 
consent  of  the  Council,  the  sum  realised  is  to  be  devoted  to  the 
purchase  of  volumes  1  and  2  “  British  Birds.” 

For  the  Ornithological  Committee, 

William  E.  Glegg,  Secretary. 

November  12th,  1915. 


LEPIDOPTERA  COMMUTE.  REPORT  FOR  1915. 

1.  The  work  of  the  Committee  in  1915  has  suffered,  in  common 
with  that  of  the  Society  as  a  whole,  from  the  difficult  conditions  brought 
about  by  the  war.  A  certain  amount  of  useful  work  has  been  done  and 
various  schemes  are  in  process  of  development.  The  membership  of 
the  committee  has  been  increased  and  now  consists  of  Mr.  H.  B. 
Williams  (chairman),  Dr.  E.  A.  Cockayne,  and  Messrs.  H.  T.  Payne, 
R.  W.  Robbins,  V.  E.  Shaw,  L.  J.  Tremayne,  H.  W.  Wood,  J.  e! 
Gardner,  and  L.  B.  Prout. 

2.  The  condition  of  the  Society’s  collections  has  been  discussed  and 
a  fund  opened  for  the  purchase  of  a  new  cabinet.  The  fund  now 
amounts  to  £7  Is.  6d.  The  cabinet  will  probably  cost  £10  or  £11  and 
further  subscriptions  are  invited.  A  collection  of  Micro-lepidoptera  is 
in  process  of  formation. 
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3.  The  Librarian  has  drawn  attention  to  the  fact  that  the  Society  does 
not  possess  the  Transactions  of  the  Entomological  Society  of  London, 
and  it  is  hoped  that  members  who  have  spare  copies  will  present  them 
to  the  Society,  so  that  a  series  may  be  placed  on  the  shelves. 

4.  I  he  Committee  has  held  one  formal  meeting  and  one  week-end 
excursion  during  the  year,  and  the  study  of  Lepidoptera  has  been  kept 
well  to  the  fore  by  a  series  of  special  exhibitions  at  the  meetings  of  the 
Society.  A  very  successful  discussion  on  the  “  Pieridae  ”  was  arranged 
and  papers  were  secured  for  both  the  central  society  and  the  local 
branches. 

5.  A  certain  amount  of  individual  research  work  has  been  completed 
during  the  year. 

6.  Mr.  Williams  having  temporarily  resigned  his  duties  owing  to 
bis  going  on  active  service,  Mr.  Tremayne  is  acting  as  chairman. 

Harold  B.  Williams. 

November  10th,  1915. 


ARCHAEOLOGICAL  COMMITTEE.  SEVENTH  ANNUAL 

REPORT  (1915). 

1.  During  the  year  1915,  the  Committee  has  made  the  following 
inspections  within  the  Society’s  local  district: — 

(a)  January  23rd,  St.  Helen’s  Church,  Bishopsgate. 

(b)  April  24th,  Eltham  Palace,  Kent. 

(c)  October  9th,  Stoke  D’Abernon  Church,  Surrey; 

and  outside  the  district : — 

(cl)  July  10th,  Earl’s  Barton  Church,  Northants. 

The  latter  inspection  was  made  during  the  annual  week-end  outing, 
which  was  spent  at  the  Griffin’s  Head  Inn,  Mear’s  Ashby,  Northants. 
The  week-end  was,  as  usual,  a  thoroughly  successful  and  enjoyable  one. 
Seven  members  and  one  visitor  attended  for  the  whole  period,  viz., 
July  9th-12th. 

The  compilation  of  official  records  in  connection  with  the  above 
inspections  will  shortly  be  completed,  and  they  will  then  be  placed  in 
the  Society’s  Library. 

2.  The  following  papers  have  been  provided,  at  the  instance  of  the 
•Committee,  for  the  Society’s  syllabus: — 

(«)  April  26th.  “  Stones  of  English  History,”  by  R.  Marshman 

Wattson  (read  at  the  Woodford  Branch). 

(b)  June  1st.  “  The  Treatment  of  Nature  in  Gothic  Design,” 
by  Miss  F.  Bagust  (read  at  Salisbury  House). 

3.  The  paper  by  Mr.  E.  Chapman,  read  on  November  3rd,  1914, 
at  Salisbury  House,  has  been  selected  by  the  Transactions  Committee 
for  publication  in  the  volume  of  Transactions  for  that  year. 

4.  Mr.  E.  Chapman  has  been  elected  to  represent  the  Committee 
•on  the  Transactions  Committee  for  1916. 

5.  The  membership  of  the  Committee  remains  at  nine— as  before. 

(Sgd.)  E.  B.  Bishop,  Chairman. 

(Sgd.)  S.  Austin,  Hon.  Sec. 

November  6tli,  1915. 
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WOODFORD  BRANCH.  REPORT  FOR  1915. 

The  Woodford  branch  has  suffered  severely  from  war  conditions 
during  the  last  year.  Twelve  members  who  attended  our  meetings  are 
serving  with  the  colours,  and  others  are,  for  the  time  being,  prevented 
from  being  present.  Support  is  therefore  earnestly  requested. 

At  the  beginning  of  the  year  we  lost  the  services  of  our  Chairman, 
Mr.  Hornblower.  He  had  very  ably  filled  this  position  since  the  found¬ 
ing  of  the  branch,  but  owing  to  increased  duties  brought  about  by  the 
war,  he  was  unable  to  continue  to  be  present  at  the  meetings,  and  con¬ 
sequently  gave  up  the  office.  He  was  succeeded  by  Dr.  R.  Armstrong- 
Jones,  who  took  a  very  great  interest  in  the  branch,  but,  unfortunately, 
tie,  too,  is  unable  to  continue  with  us. 

Mr.  G.  A.  Pibel  has  now  been  elected  chairman  for  1916,  and  our 
thanks  are  due  to  him  for  accepting  the  office. 

We  have  also  lost  the  services  of  our  Secretary,  Mr.  Stevenson,  who 
has  removed  to  South  London.  The  work  has  now  been  taken  over  by 
Mr.  D.  E.  Digby. 

During  the  year  one  new  member  and  one  associate  were  added  to 
'the  register. 

Ten  meetings  were  arranged,  but  were  not  attended  by  so  many 
members  as  were  the  meetings  before  the  commencement  of  the  war. 
The  February  meeting  had  to  be  abandoned  owing  to  the  very  small 
attendance.  The  subject  for  the  evening  was  to  have  been  “Caves  and 
Underground  Waters  of  the  Yorkshire  Limestone,”  by  T.  R.  Burnett, 
D.Sc. 

The  following  meetings  were  held  during  the  year  : — 

January  25th. — “  Trees  in  Winter.  How  to  name  them,”  F.  G. 
Gould. 

March  29th. — “  Some  Notes  on  European  Ethnology  in  1915,” 
E.  Samuelson. 

April  26th. — “  Stones  of  English  History,”  R.  Marshman  Watt- 
son. 

May  81st.— “  The  Finch  Family,”  A.  G.  Hubbard,  B.Sc. 

June  28th. — “  The  Practical  Application  of  Entomology  to  the 
Service  of  Mankind,”  H.  B.  Williams,  LL.B. 

September  24th.— “  Wireless  Telegraphy,”  Prof.  F.  Womack, 
B.Sc.,  M.D. 

November  1st. — “Mountaineering  in  Switzerland,”  Sir  George 
H.  Savage,  M.D.,  F.R.C.P. 

November  29th. — “  Mycetozoa,”  Miss  Lister,  F.L.S. 

December  31st. — Informal  meeting.  Leeture,  “  The  relation  of 
Man  to  the  lower  animals,”  Miss  J.  I).  Macintosh. 

Unfortunately,  owing  to  the  post  office  prohibitions,  Professor 
Womack  was  unable  to  bring  all  his  apparatus  for  his  lecture  in  Sep¬ 
tember,  but  he  had  a  number  of  very  interesting  slides. 

The  meeting  of  November  1st  was  held  in  conjunction  with  the 
Woodford  Guild,  and  many  excellent  slides  were  shown  by  Sir  George 
H.  Savage,  who  is  an  ardent  mountaineer. 

The  two  field  meetings  which  were  arranged  for  July  and  August 
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were  both  rendered  practically  impossible  owing  to  exceedingly  heavjr 
rain,  but  two  members  ventured  out  for  a  walk  in  the  Forest  on  July 
24th,  and  found,  amongst  other  things,  Centaury  ( Erythraea  centau- 
rium)  and  Adder’s  Tongue  Fern  (Ophioylos&um  vulgatum),  both  of  which 
are  rather  good  “  finds  ”  for  the  Forest. 


CHINGFORD  BRANCH  REPORT  FOR  1915. 

Chairman  :  T.  R.  Bkooke,  F.R.M.S. 

Secretary :  E.  Samuelson,  39,  The  Ridgeway,  Chingford. 

Notwithstanding  the  fact  that  the  whole  of  1815  was  a  year  of 
\\  ar,  and  that  several  of  our  members  have  been  absent  on  service,  the 
interest  in  the  Chingford  Branch  has,  under  the  circumstances,  been 
well  maintained.  There  have  been  nine  meetings,  the  highest  attend¬ 
ance  being  30,  the  lowest  8.  The  average  of  the  year  being  a  little 
higher  than  that  of  the  War  months  of  1914. 

Ihere  have  been  four  resignations,  but  against  this  we  have  several 
new  members  and  associates  joining  in  1916. 

The  following  papers  have  been  presented  : — 

*  “  Wasps  and  their  ways,”  by  C.  Nicholson,  F.E.S. 

*  “  The  Finch  family,”  by  A.  G.  Hubbard,  B.Sc. 

“  The  declining  Birth-rate,”  by  Dr.  M.  Greenwood,  jnr. 

North  Wales,”  by  Rev.  W.  H.  Dewhurst,  M.A. 

“  Flowers  and  dower  hunting,”  by  E.  R.  Spragg,  F.G.S. 

“  The  smaller  British  Butterdies :  Hairstreaks,  Blues,  and 
Skippers,  by  R.  W.  Robbins. 

“  J'be  growth  of  the  Mind,”  by  Dr.  R.  Armstrong-Jones. 

“  Dove’s  Meinie,”  being  notes  on  John  Ruskin’s  lectures  on  the 
Robins,  the  Swallows,  and  the  Dabchicks,  by  Rev.  A.  F. 
Russell,  M.A. 

"  “  British  Weasels,  by  E.  Samuelson. 

It  is  gratifying  to  note  that  all  the  above  papers  were  contributed 
by  members  of  the  Society. 

The  usual  weather  reports  were  kindly  contributed  by  Miss 
Mathieson  and  Mr.  H.  C.  Greengrass,  to  whom  the  thanks  of  the 
Society  are  due. 

Mr.  T.  R.  Brooke  found  his  business  engagements  too  exacting  to 
continue  the  chairmanship  of  the  Branch.  We  have  been  fortunate  in 
securing  the  services  of  Canon  Russell,  the  Rector  of  Chingford,  as  our 
new  Chairman. 

The  warmest  thanks  of  the  Branch  are  due  to  Mr.  Alan  Robbins 
for  so  regularly  acting  as  our  lanternist. 


THE  NORTHERN  DISTRICT. 

The  boundary  of  the  Society’s  district  north  of  the  Thames  starts 
from  that  river  north  of  Egham,  and  passes  through  Gerrard’s  Cross, 

Those  marked  thus  *  were  lantern  lectures. 
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Chorley  Wood,  King’s  Langley,  north  of  St.  Albans,  between  Hatfield 
and  Welwyn,  through  Bengeo,  Ware,  Burnt  Mill,  High  Ongar, 
Shenfield,  and  Orsett,  to  the  Thames  at  Tilbury.  It  is  divided  into 
twelve  districts,  the  boundaries  of  which,  with  brief  geological  data, 
are  as  follows  : — 

1.  Colnbrook .  N.,  the  Oxford  Road  ;  E.,  River  Colne  ; 

S.,  River  Thames;  W„  District 
boundary.  Alluvium  in  the  River 
valley.  Gravels  and  sands  on  higher 
levels  with  some  large  woods. 

2.  Rickmansworth  ...  N.W.,  District  boundary;  N.E.,  the 

Dunstable  Road;  S.E.,  River  Colne; 
S.W.,  the  Oxford  Road.  Similar 
to  1,  but  with  chalk  on  the  valley 
slopes  and  some  clay. 

3.  Hounslow  ...  ...  N.,  the  Uxbridge  Road;  E.,  River 

Brent;  S.,  River  Thames;  W., 
River  Colne.  Almost  all  valley 
gravels.  Many  market  gardens. 

4.  Harrow  ...  ...  N.,  the  road  from  Busbey  via  Elstree  to 

Barnet ;  E.,  River  Brent  and  Dollis 
Brook ;  S.,  the  Uxbridge  Road ; 
W.,  River  Colne.  Mainly  London 
clay.  Open  agricultural  land. 
Chalk  along  the  Colne  Valley, 
capped  with  sands. 

5.  Mimms  ...  ...  N.,  District  boundary;  E.,  the  Great 

North  Road  ;  S.,  the  road  from 
Bushey  via  Elstree  to  Barnet ;  W., 
River  Colne  and  the  Dunstable 
Road.  Hilly  with  scattered  woods. 
Clays,  gravels,  and  chalk. 

6.  Hampstead .  N.,  the  road  from  Barnet  to  Enfield; 

E.,  the  New  River ;  S.,  River 
Thames ;  W.,  River  Brent  and 

Dollis  Brook.  London  clay  and 
gravels.  A  patch  of  Bagshot  sand 
at  Hampstead,  and  of  Boulder  clay 
at  Finchley. 

7.  Enfield  Chase  ...  N.,  District  boundary  ;  E.,  New  River  ; 

S.,  road  from  Barnet  to  Enfield; 
W.,  the  Great  North  Road.  London 
clay  capped  with  gravels.  Much 
Boulder  clay  in  the  North.  Exten¬ 
sive  woodlands. 

8.  Lea  Valley .  N.,  District  boundary  ;  E.,  the  road  from 

Roydon  via  Nazeingbury  and  Walt¬ 
ham  Abbey  to  Walthamstow,  the 
Midland  Railway  and  River  Roding; 

S.,  River  Thames  ;  W.,  the  New 
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River.  Almost  entirely  alluvium' 
and  valley  gravels. 

9.  Epping  ...  ...  N.E.,  District  boundary;  S.E.,  River 

Roding  ;  S.  and  W.,  the  Lea  Valley 
boundary.  London  clay  through¬ 
out,  with  plateau  gravel  on  higher 
ground.  Epping  Forest  and  Ongar 
Park  Woods. 

10.  Hainault  ...  ...  N.  and  W.,  River  Roding ;  E.,  the  road 

from  Passingford  Bridge  via  Haver¬ 
ing  to  Romford ;  S.,  the  Great 
Eastern  Railway  main  line.  Similar 
to  9.  Hainault  Forest. 

11.  Brentwood...  ...  N.E.,  District  boundary;  S.,  railway 

from  Romford  to  Upminster  and 
Laindon ;  W.,  the  road  from  Passing- 
ford  Bridge  to  Romford ;  N.W., 
River  Roding.  London  clay,  much 
Bagshot  sands  round  Brentwood, 
with  woods  and  heaths.  Boulder 
clay  round  Navestock. 

12.  Rainham  ...  ...  N.,  railway  from  Ilford  to  Romford,  Up¬ 

minster,  and  Laindon;  E.,  District 
boundary  ;  S.,  River  Thames  ;  W., 
River  Roding.  Marsh  land,  alluvium 
and  valley  gravels.  Chalk  outcrop, 
Purfleet  to  Grays. 


OUTER  BOUNDARY  OF  SOUTHERN  AREA. 

Starting  from  river  Thames  at  Runny  Mede,  passing  a  little  W.  of 
Egham  Church,  thence  J  mile  W.  of  Thorpe  Church,  thence  mile 
W.  of  Chertsey  Church,  exactly  by  Addlestone  Church,  crossing 
L.  and  S.W.  Railway  main  line  a  mile  N.E.  of  Byfleet  Station, 
crossing  Portsmouth  main  road  at  8  mile-stone  from  Guildford, 
crossing  L.  and  S.W.  Railway  (new  Guildford  line)  by  Newmarsh 
Farm,  passing  exactly  by  Great  Bookham  Church,  crossing  L.B.S.C. 
Railway  |  mile  N.  of  Box  Hill  Station  (L.B.S.C.R.),  passing  through 
Brockham  Warren,  thence  ^  mile  N.  of  Betchworth  Church,  thence 
just  S.  of  Windmill  on  Reigate  Heath,  crossing  L.B.S.C.  Railway  just 
S.  of  Earlswood  Station,  crossing  S.E.  Railway  little  over  a  mile  S.  of 
Bletchingley,  passing  about  ^  mile  N.  of  Godstone  Station,  crossing 
L.B.S.C.  Railway  (Oxted  and  East  Grinstead  branch),  2  miles  S.  of 
Oxted  Station,  passing  through  S.  end  of  Crockham  Hill  Common, 
thence  J  mile  N.  of  Toy’s  Hill,  crossing  S.E.  Railway  £  mile  S.E.  of 
Riverhead  Church,  passing  almost  exactly  by  Kemsing  Church,  thence 
by  Kingsdown  Windmill,  through  Ash  Village,  crossing  S.E.  Railway 
at  E.  edge  of  Hartley  Woad,  passing  a  little  E.  of  Northfleet  Green, 
thence  between  Northfleet  and  Gravesend  to  River  Thames  at 
Northfleet  Pier. 
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PRESIDENTIAL  ADDRESS. 

(Read  December  21st,  1915,  by  E.  A.  COCKAYNE,  M.A.,  D.M.,  F.R.C.P.,  F.E.S.)' 

Eminently  quiet  and  peaceable  as  the  pursuit  of  Entomology  at 
ist  appears  to  be,  yet  it  is  not  wholly  divorced  from  practical  utility 
n  the  prosecution  of  war.  It  is  for  this  reason  that  I  have  chosen  the 
subject  of  Insects  and  War”  for  my  Presidential  Address  to-night. 
Ot  the  effect  of  insects  on  the  rise  and  fall  of  nations  during  periods  of 
peace  1  will  say  little. 

1  'leath  of  all  the  first-born  of  Egypt  after  the  plague  of  flies  has 

been  attributed  by  Bland-Sutton,  probably  with  truth,  to  an  epidemic 
of  summer  dmrrhoea,  conveyed  by  those  insects.  Who  can  tell  how 
tar  the  death  of  these  young  children  modified  the  history  of  Egypt 
Mosquitoes,  in  the  opinion  of  W.  H.  S.  Jones,  played  a  large  part  in 

!nlC  dCadenfCei?fiAnf'ent  Greece’  carrying  the  organism  of  malaria  and 
spreading  it  wholesale  amongst  a  people  hitherto  free  from  this  malady. 
Ihen  fall  was  partly  due  to  the  amount  of  acute  disease  and  the  num¬ 
ber  of  deaths  caused  thereby,  but  far  more  to  the  baneful  effect  on  the 
character  of  the  race  caused  by  chronic  malarial  cachexia.  Malaria  is 
still  the  curse  of  Greece,  and  all  the  weaknesses  of  the  Greek  nature 
Rave  been  only  too  apparent  during  the  last  few  weeks. 

Important  as  the  long  years  of  peace  are  for  building  up  a  nation,  and 
great  as  the  influence  of  insects  may  be  in  hindering  its  development, 
it  is  cleat  that  all  the  greatest  crises  in  a  country’s  history  occur  during 
its  wars,  and  it  is  at  these  times  that  insects,  as  carriers  of  disease° 
may  cause  disasters  which  can  never  be  repaired.  In  olden  times 
diseases  were  never  separated  correctly  into  their  respective  kinds,  and 
so  nearly  all  histories  of  great  pestilencies  of  the  past  leave  us  in  some 
doubt  as  to  their  exact  nature;  and  this  is  especially  true  of  war  pesti¬ 
lences  Indeed  from  accounts  of  many  of  these,  it  is  obvious  that 
more  than  one  disease  was  rife  at  the  same  time.  It  is  only  since  we 
have  been  able  to  recognise  and  isolate  their  causes  in  the  form  of 
various  minute  parasites,  and  have  learnt  their  different  modes  of 
entrance  into  the  human  body,  that  we  have  been  able  to  analyse  cor¬ 
rectly  the  effects  due  to  each,  and  to  restrict  their  spread  by  rational 
hygienic  measures.  Hence  we  shall  never  know,  though  we  may 
speculate  upon  it  not  unprofitably,  how  far  insects  might  have  modified 
the  course  of  the  present  war,  where  millions  are  fighting  in  place  of 
t  ousands,  and  men  from  all  parts  of  the  earth  are  mingled  together  in 
a  way  never  known  before,  bringing  with  them  their  peculiar  parasite 
ot  disease,  bacterial  or  protozoan. 

For  my  present  purpose  I  will  divide  the  diseases  of  war  into  three 
groups,  and  in  the  first  I  place  those  conveyed  without  the  agency  of 
insects,  in  the  second  those  spread  sometimes  by  insects,  sometimes 
independently  of  them,  and  in  the  third  those  invariably  carried  by 
insects.  * 

Much  ill-health,  and  at  times  a  very  high  mortality,  may  be  caused 
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by  the  first  group,  amongst  which  are  small-pox,  influenza,  scarlet 
fever,  measles,  and  cerebrospinal  meningitis  ;  but  the  diseases  most 
■closely  associated  with  the  wars  of  the  past  and  present  are  met  with 
amongst  those  in  the  last  two  groups.  Of  those  conveyed  in  both  ways, 
my  second  group,  are  enteric  or  typhoid  fever,  paratyphoid,  the  dysen¬ 
teries  and  cholera,  and  plague  may  be  added,  though  it  stands  on  a 
somewhat  different  footing. 

In  peace-time  the  first  four  of  these,  in  all  of  which  the  causal 
agent  enters  the  system  by  the  mouth,  epidemics  usually  arise  through 
an  infected  water  supply,  but  in  war-time  their  spread  by  means  of 
insects  reaches  very  high  proportions. 

But  before  insects  can  spread  a  disease  its  parasite  must  be  present, 
and  in  the  case  of  these  intestinal  diseases  the  parasites  cannot  live 
long  outside  the  body.  Fresh  outbreaks  are  due  to  the  fact  that  they 
can  live  and  multiply  for  months  or  even  years  in  people  who  have 
■recovered  from  the  clinical  manifestations  of  the  disease,  or  even 
in  those  who  have  never  shown  them.  Such  individuals  are  now 
technically  known  as  carriers.  Unfortunately  we  may  be  sure  that 
wherever  large  bodies  of  men  come  together  drawn  from  a  wide  area, 
some  will  come  from  places  where  these  diseases  are  endemic.  The 
parasites  constantly  leaving  the  bodies  of  these  people  in  a  virulent 
state  act  as  the  starting  point  for  fresh  outbreaks. 

Flies,  by  their  indiscriminate  tastes*  and  constant  activity,  readily 
contaminate  food  and  drink,  in  spite  of  the  careful  attention  now  paid 
to  obtaining  a  pure  supply  and  to  take  all  the  sanitary  precautions 
possible  to  prevent  them  reaching  contaminated  material.  The  most 
dangerous  flies  regarded  from  this  standpoint  are  the  common  house¬ 
fly,  Mnsca  domestica,  the  latrine-fly,  Fannin  sealant,  and  the  small 
house-fly,  F.  canicularis.  After  these  flies  have  settled  on  soil  or 
clothing  contaminated  with  infected  excreta,  the  living  bacilli,  clinging 
readily  to  the  hairs  on  their  feet,  may  be  deposited  wherever  they 
settle  next,  often  enough  on  a  soldier’s  food.  Actual  experiment  has 
shown  that  the  bacilli  of  typhoid  and  dysentery  can  be  recovered  alive 
from  the  legs  of  some  of  the  flies  caught  where  an  epidemic  of  these 
diseases  is  taking  place. 

Bacilli  may  also  pass  undamaged  through  the  intestinal  tract  of  the 
fly,  and  in  the  case  of  dysentery  may  remain  alive  there  for  four  days. 
Infected  droppings  deposited  on  food  may  infect  man.  Shiga’s 
dysentery  bacillus  in  a  virulent  form  has  been  found  by  Bahr  in  the 
lower  part  of  the  intestinal  tract  of  a  fly  caught  on  the  bed  of  a  patient 
with  dysentery  of  Shiga’s  type.  Flies,  too,  are  fond  of  regurgitating 
food  when  starting  to  feed  afresh,  and,  though  they  generally  suck  up 
most  of  the  regurgitated  liquid,  enough  may  be  left  behind  to  infect 
a  man. 

In  yet  another  way  flies  may  carry  infection.  Larva)  which  have 
fed  on  infected  material  may  produce  imagines  containing  virulent 
organisms  and  their  droppings  may  cause  a  fresh  outbreak  of  disease. 

Dysentery  is  of  two  main  kinds,  one,  amoebic  dysentery,  caused  by 
a  protozoan,  the  Entamoeba  dysentenae,  or  histolytica  as  it  is  sometimes 
called,  and  the  other  by  various  allied  species  of  bacteria,  of  which  the 
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most  nnportant  is  Shiga’s  bacillus.  The  bacterial  dysenteries  are  those 
which  occur  most  freely  in  the  temperate  zones,  and  in  the  European 
wars  of  the  past  have  been  one  of  the  greatest  scourges.  Shiga 
himself  says,  “  Always  a  constant  companion  of  war,  it  has  been  more 
fatal  to  armies  than  powder  and  shot.” 

In  the  wars  of  old,  where  no  effort  was  made  to  secure  sterile 
water  or  to  camp  on  clean  ground,  an  almost  incredible  proportion  of 
an  army  was  attacked  rapidly  and  with  a  high  mortality,  since  the 
treatments  were  as  futile  as  the  preventive  measures.  For  instance,  in 
the  17th  century,  the  thigh  bone  of  a  hanged  man  calcined  to  white¬ 
ness  and  given  in  a  red  cordial  was  recommended. 

Even  in  later  wars,  such  as  the  American  Civil  War,  theFederal  troops 
lost  more  than  37,000  men  from  dysentery,  or  30  per  cent,  of  the  total 
deaths.  In  the  Franco-German  War  of  1870  there  were  over  38,000 
cases  with  2,300  deaths  in  the  German  Army,  and  in  South  Africa  we 
had  38.000  cases  with  1,300  deaths.  In  the  first  Balkan  War,  amongst 
the  troops  in  Salonica,  a  vast  proportion  of  officers  and  men  suffered 
from  dysentery,  which  luckily  was  of  a  mild  type.  Had  a  severe 
campaign  been  before  the  Greek  Army,  one  can  see  how  much  their 
physical  efficiency  and  morale  might  have  been  lowered,  and  how  it 
might  have  made  the  difference  between  victory  and  defeat.  IIow 
large  a  part  flies  have  taken  in  the  spread  of  these  epidemics  no  one 
can  say.  The  close  connection  between  dies  and  dysentery  is  supported 
by  the  observation  of  Bahr,  that  nearly  all  epidemics  in  temperate  and 
tropical  regions  alike  coincide  with  the  dy  season.  In  support  of  this 
I  noticed  in  the  Balkan  War  the  immediate  falling  off  in  the  dysentery 
cases  with  the  onset  of  colder  weather,  and  coincident  reduction  in  the 
number  of  dies. 

The  Japanese  gave  us  the  drst  great  object  lesson  on  the  value  of 
sanitation  in  war.  In  1894  their  war  cost  them  155,000  men  disabled 
by  dysentery ;  three  suffered  from  disease  to  one  from  wounds,  and  for 
one  who  died  of  wounds  four  died  of  disease. 

Against  Russia  only  10  years  later  one  died  of  disease  to  four 
of  wounds. 

What  is  true  of  dysentery  is  for  the  most  part  true  of  typhoid  and 
paratyphoid  fevers,  both  due  to  bacilli  of  somewhat  similar  characters. 

Few  will  forget  how  much  greater  were  the  casualties  from  typhoid 
than  from  wounds  in  the  Boer  War.  Sanitary  precautions  coupled 
with  inoculation  have  done  much  to  check  typhoid  in  the  west  in  this 
war,  but  much  illness  has  been  due  to  paratyphoid. 

With  regard  to  typhoid  and  dysentery  we  have  only  to  look  at  the 
incidence  of  these  two  diseases  in  the  western  theatre  of  war  and  in  the 
Dardanelles,  and  to  compare  the  relative  abundance  of  flies  and  of  the 
two  diseases  themselves  in  these  two  areas  to  obtain  an  idea  of  how 
much  the  multitudes  of  flies  in  the  Dardanelles  has  been  responsible 
for  the  great  frequency  of  these  diseases  in  the  eastern  zone.  Preven¬ 
tive  measures  by  inoculation  and  sanitary  precautions  were  as  nearly 
as  possible  identical  in  both.  The  great  difference  was  in  the  ubiquity 
of  flies  in  the  East  and  their  relative  scarcity  in  the  West. 

Of  cholera  I  have  less  to  say. 
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Fortunately  it  is  not  endemic  in  the  western  war  area.  I  need  only 
remind  you  of  its  terrible  ravages  in  the  past,  and  even  as  recently  as 
in  the  two  Balkan  campaigns,  in  the  first  of  which  Turks  and  Bul¬ 
garians  suffered  enormous  losses  from  it,  and  in  the  second  of  which 
the  Bulgarian  army  lost  very  heavily.  But  for  the  anti-cholera 
inoculations  and  other  measures  taken  by  the  Greeks  a  widespread 
and  devastating  epidemic  might  have  been  caused. 

Even  in  this  war  the  Austro-Hungarian  forces  have  had  cholera  in 
their  ranks,  and  we  shall  not  know  until  the  war  is  over  how  great  its 
ravages  have  been. 

If  next  summer  we  are  operating  in  Macedonia  we  shall  be  operat¬ 
ing  in  a  country  where  flies  are  abundant  in  the  warm  weather,  and 
where  in  all  probability  many  cholera  carriers  still  exist.  We  shall 
have  there  two  of  the  most  necessary  factors  for  the  rise  of  a  great 
epidemic. 

Plague  lies  nearer  to  the  diseases  which  are  invariably  carried  by 
insects.  It  is  fairly  certain  that  the  starting  point  of  an  epidemic  in 
man  is  a  prior  outbreak  of  plague  in  rats,  and  the  virus  is  conveyed  from 
rat  to  rat  by  fleas,  and  by  fleas  from  rat  to  man.  These  insects  infest 
the  rats  especially  round  their  necks  and  shoulders,  and  by  their  bites 
cause  bubonic  plague  of  the  glands,  which  drain  the  lymph  from  these 
areas,  the  glands  of  the  neck  and  axillae. 

Fleas  which  have  bitten  infected  rats  may  gain  access  to  man,  and 
biting  him  may  cause  an  attack  of  bubonic  plague.  The  old  expres¬ 
sion,  “  a  mere  flea-bite,”  in  this  connection  is  a  terrible  misnomer,  for 
a  mere  flea-bite  may  be  a  mortal  wound. 

In  the  later  stages  of  an  epidemic  plague  sometimes  attacks  the 
lungs  in  a  large  percentage  of  cases,  as  in  the  great  Manchurian  out¬ 
break,  and  pure  pneumonic  cases  occur  from  which  spread  takes  place 
directly  by  the  air  from  man  to  man,  and  the  flea  loses  its  importance 
as  a  carrier  of  disease. 

Nevertheless,  but  for  the  flea  plague  would  probably  cease  to  be  a 
human  ill.  There  are  ample  proofs,  direct  and  indirect,  that  the  flea 
is  the  carrier.  Animals  suspended  in  cages,  out  of  the  reach  of  the 
jump  of  a  flea,  can  be  exposed  to  plague  with  impunity,  the  controls 
within  reach  die. 

The  exact  mode  of  infection,  as  our  own  member  Mr.  Baeot  has 
shown,  is  that  the  insect  becomes  packed  with  plague  bacilli  in  the 
anterior  part  of  its  alimentary  canal,  and  as  it  strives,  half-starved,  to 
obtain  a  meal  of  blood,  it  regurgitates  some  into  the  skin  of  its  host. 
The  bacilli  prevent  it  from  filling  its  stomach,  and  so  the  Black  Death 
may  kill  rat,  flea  and  man  in  turn. 

It  is  clear  from  this  that  only  fleas,  which  bite  both  rats  and  man 
readily,  are  really  dangerous,  and  though  many  fleas  have  been  shown 
experimentally  to  be  capable  of  conveying  the  infection,  few  really  play 
an  important  part  in  the  natural  spread  of  the  disease  from  animals  to 
man. 

Of  the  two  rat  fleas,  Xenopsylla  chcopis  and  Ceratophyllus  faxciatus, 
the  former  is  infinitely  the  more  dangerous,  for  though  both  have  a 
cosmopolitan  distribution  only  the  former  bites  man  with  avidity.  Our 
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own  flea,  Pulex  irritant ,  the  mouse  flea,  Ctenopsylla  mnsculi,  and  the 
dog  flea,  Ctenocephalus  canis,  can  convey  it,  but  seldom  do  so.  Both 

e  o  (I  black  rat,  M us  rattus,  and  the  more  enterprising  grey  one,  Mas 
decumanus,  the  mouse,  Mas  mnsculi,  and  many  other  animals  are  liable 
to  plague,  but  in  Europe  the  common  rat  is  the  gravest  danger. 

Fortunately  fleas  seldom  stray  from  their  own  host.  Birds  and 
beasts  have  their  particular  fleas,  and  some  of  these  will  on  no  account 
take  human  blood,  though  under  stress  of  circumstances  about  half  the 
bird  and  animal  fleas  of  Europe  will  bite  man.  In  the  war  no  plague 
has  occurred  so  far  as  I  know  in  Europe,  but  we  are  operating  near  the 
endemic  areas  of  the  disease,  and  we  are  employing  troops  from  the 
plague  centres  of  India,  so  that  it  must  not  be  left  out  of  account. 
I  e  devastating  epidemics  of  1849  and  1665  show  that  the  climatal 
conditions  of  Northern  Europe  are  no  bar  to  its  spread  under  favour¬ 
able  circumstances. 

Despite  this  I  think  there  is  little  to  be  feared  from  it.  Our  know¬ 
ledge  of  its  mode  of  spread  should  make  it  possible  to  check  it  before 
the  more  dangerous  pneumonic  cases  have  appeared. 

Though  rats  are  very  numerous  in  some  of  the  trenches,  fleas  do 
not  seem  to  trouble  the  men  much.  Pulex  irritant  is  uncommon  even 
the  Balkan  armies,  in  spite  of  its  abundance  in  the  villages  there,  and 
rat  neas  are  probably  still  less  numerous.  It  is  only  when  armies  are 
stationary  for  long  periods  in  the  field,  or  at  the  bases,  that  fleas  have 
time  to  breed.  Four  to  six  weeks  are  required  to  produce  a  fresh 
geneiation.  The  larva  living  amongst  rubbish,  a  thin  worm-like 
object,  and  eating  bits  of  solid  organic  debris  is  not  a  parasite. 

The  non-parasitic  habit  of  the  egg,  larva,  and  pupa,  makes  the  flea 
less  dangerous  than  the  louse  to  armies  in  the  field.* 

Another  disease  prevalent  on  the  shores  of  the  Mediterranean  is 
“  ponos.”  It  is  due  to  a  small  protozoan  parasite,  Leishmania 
infantum,  and  is  primarily  a  disease  of  dogs.  From  them  it  is 
conveyed  by  the  bite  of  the  dog  flea,  Ctenocephalus  canis,  to  young 
children,  hortunately  adults  are  not  affected,  for  the  disease  is  a  very 
fatal  one.  J 

Miliary  I1  ever,  or  the  Sweating  Sickness,  caused  widespread  epi¬ 
demics  between  1486  and  1551,  and  after  a  quiescent  period  of  nearly 
200  years  reappeared  in  1718,  and  spreading  rapidly  again  caused  out¬ 
breaks  far  and  wide  over  northern  Europe.  It  soon  died  down  again 
and  is  now  only  met  with  quite  locally  in  France  and  Italy.  Mar- 
choux  and  Haury,  who  have  studied  it  in  its  present  home,  are  convinced 
that  it  is  conveyed  to  man  by  the  bite  of  the  fleas  of  field  rodents.  In 
view  of  its  past  history  and  former  range  over  England,  France, 
Flanders,  Italy,  Switzerland,  Germany,  Poland  and  Russia,  its  resur¬ 
rection  during  the  present  war  is  not  impossible.  Its  importance  lies 
chiefly  in  the  great  number  of  its  victims,  for  instance  in  Languedoc  it 
attacked  30,000  people  in  1782.  The  death-rate  is  generally  quite  low, 
five  per  cent.,  though  it  causes  great  prostration  in  those  attacked,  and 
the  mortality  has  been  as  high  as  fifty  per  cent. 

*  Bubonic  plague  is  reported  to  be  devastating  the  Turkish  armies  in  Asia 
Minor.  February  1916. 
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Since  fleas  are  degenerate  flies  which  have  lost  their  wings  and 
adopted  a  parasitic  habit,  we  see  that  Diptera  are  responsible  for  the 
spread  of  all  the  diseases  in  the  group  just  dealt  with. 

In  the  next  group,  the  diseases  of  war  spread  in  no  other  way  but 
by  insects,  first  and  foremost  stands  Typhus  Fever,  sometimes  called 
Exanthematic  typhus  to  distinguish  it  from  Typhus  abominale,  or 
Typhoid. 

It  is  a  fever  known  through  all  ages  as  the  accompaniment  of  war 
or  of  the  famine  which  so  often  follows  it.  Few  are  the  wars  in 
which  typhus  has  not  exacted  its  toll  of  life. 

War  epidemics  occurred  in  Italy  in  1528-1530,  in  Germany  in  1540, 
and  in  Hungary  in  1566,  where  it  was  called  the  Morbus  Hungaricus, 
and  whence  it  spread  over  Austria,  Bohemia,  Germany,  the  Nether¬ 
lands,  and  Italy,  and  only  died  down  in  1568.  All  the  wars  of  the 
17th  century  were  associated  with  outbreaks  of  typhus.  In  the  Thirty 
Years’  War  it  began  in  Geiunany  and  spread  over  great  areas  of  Europe. 
In  1734  it  attacked  the  Polish  troops  during  the  War  of  Succession. 
In  the  Seven  Years’  War  it  reappeared.  In  1764  Spain  suffered  severely 
owing  to  its  importation  by  the  French  forces.  The  worst  pestilence 
of  all  in  the  18th  and  19th  centuries  was  due  to  the  wars  of  Napoleon. 

With  a  more  peaceful  Europe  typhus  became  less  active,  but  we  can 
well  understand  what  would  have  happened  in  this  great  war  but  for 
our  recently  acquired  knowledge  of  it  mode  of  spread. 

In  Germany  there  have  been  outbreaks  in  prison  camps,  where 
prisoners,  attendants,  and  doctors  alike  fell  victims,  but  the  sanitary 
measures  adopted  prevented  its  spread  to  other  areas.  In  Austria, 
where  less  care  was  taken,  severe  typhus  sprang  up  and  was  spread  to 
Serbia  by  Austrian  prisoners.  All  know  of  the  terrible  epidemic  which 
afflicted  that  brave  but  backward  nation,  and  which  was  only  stamped 
out  by  our  own  medical  authorities.  The  mortality  was  appalling,  but 
I  know  no  reasonably  accurate  figures  of  the  sick  and  dead.  Some 
idea  may  be  gleaned  from  the  fact  that  of  1000  Austrian  prisoners  at 
Uskub  between  600  and  700  actually  perished.  Death  carts  passed 
along  the  streets  twice  a  day,  as  in  the  old  days  of  the  plague  in  Lon¬ 
don.  Until  a  very  short  time  ago  it  was  thought  to  be  an  air- borne 
disease.  In  Creighton’s  translation  of  Hirsch  it  is  described  as  “  Ex¬ 
quisitely  contagious,  diffused  by  air,  and  capable  of  clinging  writh  great 
potency  to  articles  of  clothing.”  Study  of  an  allied  or  identical  fever 
in  the  Rocky  Mountains,  and  an  application  of  the  knowledge  gained 
there  to  ordinary  typhus  in  Algeria  and  Ireland,  led  to  the  definite 
proof  that  it  is  conveyed  from  man  to  man  by  lice. 

It  is  just  possible  that  when  the  lungs  are  much  affected  it  may 
become  capable,  like  plague,  of  an  air-borne  carriage,  but  the  evidence 
is  against  this. 

The  common  body  louse,  Pediculus  vestimenti,  and  probably  the  head 
louse  too,  LJ.  capitis,  convey  the  parasite  to  man. 

Both  these  insects  feed  frequently,  at  least  twice  a  day,  by  sucking 
the  blood  of  their  host,  and  near  the  place  where  they  feed  they  often 
pass  their  excrement  in  a  partially  digested  state.  Thus  virulent  para¬ 
sites  may  be  transferred  from  the  blood  to  the  skin.  Lice  readily  pass 
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from  one  individual  to  another,  directly  or  indirectly,  by  means  of 
articles  of  clothing  or  bedding.  It  is  also  suspected  that  the  parasite 
of  typhus  may  be  handed  on  to  a  second  generation  of  lice  through  the 
eSSs  °f  those  which  have  bitten  typhus  patients.  Under  war  conditions 
it  is  almost  impossible  to  prevent  men,  and  even  officers,  from  becoming 
infested.  The  itching  set  up  induces  scratching,  and  through  excoria¬ 
tions  so  produced  the  organisms  in  the  excreta  or  in  the  remains  of  a 
crushed  louse  may  enter  the  system  and  cause  an  attack  of  the  fever. 

Some  consider  this  the  only  way  in  which  infection  takes  place, 
others  think  it  takes  place  by  the  actual  skin  puncture,  and  that  this 
can  occur  is  proved  by  the  experimental  conveyance  of  typhus  to  the 
macaque  (M.  sinicus)  by  the  bite  of  the  louse  alone.  Though  apparently 
a  small  point  it  is  of  some  practical  importance  in  preventing  the 
spread  of  the  disease,  and  for  a  time  had  a  great  personal  interest  to 
me,  namely,  for  the  few  days  after  I  had  been  bitten  by  a  louse  from  a 
typhus  patient.  Luckily  the  genera  and  species  of  lice,  even  more  than 
those  of  fleas,  are  restricted  to  their  own  particular  genera  and  species 
of  animals,  so  that  in  lice-borne  infections  we  do  not  need  to  trouble 
about  animals  as  possible  reservoirs  of  disease. 

Adult  lice  die  very  soon,  in  two  or  three  days,  after  removal  from 
the  warmth  and  food  obtained  from  the  human  body,  but  the  eggs  are 
difficult  to  destroy.  They  hatch  out  over  a  period  of  about  a  month, 
and  so  there  is  a  constant  succession  of  young  lice  ready  to  grow  and 
multiply  if  they  can  obtain  access  to  a  man’s  body.  In  the  case  of  P. 
capitis  the  eggs  are  attached  to  the  hair,  but  in  P.  vestim.en.ti  they  are 
always  laid  on  the  clothing,  a  habit  presumably  necessitated  when  man 
lost  his  general  coating  of  hair  over  tbe  body  and  adopted  clothing  to 
replace  it. 

Lice,  in  addition  to  acting  as  carriers  of  typhus,  also  carry  the 
Relapsing  Fever  of  Europe,  often  called  Bilious  Typhoid  by  the  older 
authors.  This  disease  has  frequently  occurred  in  war  in  association 
with  typhus,  and  was  only  clearly  recognised  as  a  separate  disease  by 
the  discovery  of  its  causal  agent,  in  the  form  of  a  large  and  active 
spirochiete,  Spirochaeta  recurrentis,  in  the  circulating  blood.  Its  special 
tendency  to  occur  with  typhus  is  of  course  explained  since  we  know 
now  that  both  diseases  are  spread  by  lice. 

In  the  case  of  the  spirochiete  the  disease  can  only  be  introduced  by 
scratching  and  so  crushing  an  infected  louse  and  introducing  the  para¬ 
site  through  some  breach  in  the  surface  of  the  skin.  All  attempts  to 
cause  infection  by  the  bite  of  the  louse  alone  have  proved  ineffectual. 
But  Conseil  and  Nicolle,  and  others,  have  demonstrated  that  in  man 
and  monkey  it  can  readily  be  caused  in  the  way  just  described;  and 
this  is  an  interesting  point  in  view  of  the  fact  that  accidental  inocula¬ 
tion  by  blood  containing  spirochsetes  has  occurred  more  than  once 
during  laboratory  experiments,  with  an  attack  of  relapsing  fever  as  its 
result. 

The  Relapsing  Fever  of  North  Africa,  due  to  the  Spirochaeta  berbera, 
is  also  transmitted  by  lice,  but  that  of  India,  due  to  S.  carter i,  is  carried 
by  the  bug  Cimex  rotundatus,  and  that  of  Uganda,  of  which  the  parasite 
is  S.duttoni,  by  the  tic  Ornitkodorus,  and  so  is  outside  the  scope  of  this 
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address.  Clearly  the  European  and  North  African  fevers  are  those 
most  likely  to  prove  dangerous  in  the  present  war. 

In  addition  to  these  well  known  scourges  a  new  disease  has  been 
recognised  in  Flanders,  Trench  Fever,  which  produces  pyrexia,  often 
of  a  relapsing  type.  The  disease  is  mild,  but  of  considerable  import¬ 
ance  owing  to  the  enormous  number  of  its  victims.  Experiments  upon 
soldiers  suffering  from  slight  injuries  proved  that  the  infection  cannot 
be  conveyed  by  blood  serum,  filtered  or  unfiltered,  or  by  the  filtrate  of 
crushed  corpuscles,  but  only  by  blood  with  intact  corpuscles.  The 
incubation  period  varies  from  six  to  22  days.  The  parasite  is  probably 
intracorpuscular  and  minute,  for  no  organism  could  be  identified  in  the 
blood  films.  The  disease  has  been  almost  entirely  limited  to  soldiers 
in  the  trenches  and  men  in  the  R.A.M.C.  This  fact,  with  others,  make 
it  almost  certain  that  the  parasite  is  conveyed  by  some  insect,  and  its 
prevalence  during  the  winter  months  makes  it  almost  certain  that  the 
louse  is  its  intermediate  host. 

Next  to  these  diseases  conveyeu  by  lice  we  come  to  the  most  in¬ 
teresting  of  all,  the  protozoan  diseases  carried  by  various  Diptera,  and 
by  these  alone. 

First  comes  malaria,  of  which  Jones  in  his  book,  “  Malaria  and 
Greek  History,”  says,  “History  contains  many  instances  too  numerous 
to  discuss  here,  of  disasters  in  war  caused  by  malarial  disease.  There 
is  little  difference  in  this  respect  between  malaria,  enteric,  typhus, 
plague  and  small-pox.” 

The  different  species  of  Plasmodia,  P.  nvax,  of  tertian  ague,  P. 
malariae  of  quartan,  and  P.  falciparum  of  pernicious  malaria,  are  con¬ 
veyed  by  various  species  of  mosquitoes  of  the  genus  Anopheles.  As  you 
probably  know,  the  life-history  of  these  species  of  protozoa  consists  of 
two  distinct  stages,  the  one  passed  in  man  the  other  in  the  mosquito. 
They  are  introduced  in  the  saliva  of  the  mosquito,  as  it  bites,  in  the 
form  of  sporozoites.  These  enter  the  red  blood  cells  of  man,  grow  in 
size  forming  amoeboid  trophozoites,  and  then  divide  into  a  number  of 
small  merozoites.  These  are  set  free  into  the  circulation  and  cause  an 
attack  of  fever,  which  is  regularly  periodical  in  tertian  and  quartan 
fevers,  but  irregular  in  pernicious  malaria,  where  some  trophozoites 
take  longer  than  others  to  develop. 

During  the  first  part  of  an  attack  of  malaria  these  free  merozoites 
enter  fresh  corpuscles  to  form  trophozoites,  which  multiply  into  mero¬ 
zoites  again,  and  so  on,  until  enormous  numbers  are  produced.  A 
change  then  takes  place,  and  some  form  male  and  female  sporonts, 
which  circulate  in  the  blood  and  are  taken  into  the  stomach  of  the 
female  mosquito,  when  she  feeds  on  man.  In  the  mosquito  gametes 
are  formed  and  conjugation  takes  place.  The  zygote  so  produced 
pushes  through  the  lining  epithelium  of  the  mosquito’s  stomach,  and 
coming  to  rest  beneath  it  grows  enormously,  splitting  up  finally  into 
hundreds  or  thousands  of  sporozoites.  These  burst  into  the  body 
cavity,  and  being  actively  motile  find  their  way  by  the  blood  to  the 
salivary  gland  and  penetrate  the  secreting  cells  there,  ready  to  enter 
man  again  when  the  mosquito  feeds.  This  stage  of  development  takes 
ten  or  twelve  days,  and  the  mosquito  is  not  infective  until  that  length 
of  time  after  it  has  bitten  a  malarious  individual. 
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In  unfavourable  circumstances  female  sporonts  can  live  for  years 
in  the  body  of  man  without  causing  any  symptoms,  but  change  of 
climate  or  exposure  to  unwonted  hardship  stimulates  them  to  multiply 
parthenogenetically  and  to  produce  a  fresh  attack  of  malaria.  This  fact 
accounts  for  much  of  the  malaria  amongst  our  men  in  this  war,  for 
many  of  the  troops  have  come  from  India  and  other  fever  stricken 
countries  to  a  colder  climate.  Other  cases  have  been  infected  in  the 
field.  Much  of  Europe  is  still  a  malaria  reserve,  including  Flanders, 
which  is  not  far  from  the  scene  of  the  Walcheren  Expedition  of 
unhappy  memory.  Russia  even  as  far  north  as  Riga,  parts  of  France, 
Italy,  the  valleys  of  the  Vardar  and  other  rivers  of  Greece  and  Serbia, 
Montenegro,  Bulgaria,  Albania,  and  the  more  tropical  theatres  of  war, 
all  have  a  population  carrying  malaria  parasites  and  anophelines  in 
which  the  sexual  stage  of  these  organisms  can  develop. 

Closely  allied  to  malaria  are  yellow  fever,  dengue  and  sand -fly  fever, 
but  their  parasites  are  very  minute,  so  minute  that  in  one  stage  they 
can  pass  through  a  porcelain  filter,  which  will  stop  any  bacteria. 
Yellow  fever  requires  for  one  stage  of  its  life-history  the  mosquito 
Stegomyia  fasciatus,  but  its  geographical  range  is  such  that  it  is  most 
unlikely  to  appear  in  this  war.  Dengue  requires  a  Cnlex,  C.  fatigans 
being  the  usual  host,  and  as  in  malaria  the  mosquito  is  not  infective 
for  a  period,  seven  or  eight  days,  after  biting  a  man  suffering  from  the 
disease,  during  which  it  probably  passes  through  a  sexual  stage. 
Dengue  is  a  painful  and  prostrating  malady,  but  is  seldom  fatal.  Its 
chief  importance  in  war  is  that  it  may  attack  almost  every  member  of 
a  population,  and  that  in  a  brief  space  of  time.  Once  in  Havana  half 
the  inhabitants  had  dengue  simultaneously. 

In  this  war  our  troops  in  Egypt  and  the  Near  East  are  exposed  to 
the  risk  of  a  catastrophe  of  this  nature. 

Very  like  dengue,  but  even  milder,  is  sandfly  fever,  a  disease  with 
many  synonyms,  amongst  which  are  three  day  fever  and  pappataci 
fever.  It  is  widely  spread  in  the  countries  bordering  the  Mediterranean  ; 
and  in  Serbia,  where  it  is  known  as  Uskub  Fever,  nearly  everyone, 
military  and  civilian  alike,  was  attacked  last  summer.  It  is  conveyed 
by  the  bite  of  sand-fly,  Phlebotmnus  pappatasii,  a  minute  and  silent 
insect,  with  a  bite  painful  out  of  all  proportion  to  its  size.  Mosquito 
nets  are  no  protection  against  it  as  it  can  pass  with  ease  through  their 
meshes.  The  parasite  of  this  fever  takes  seven  or  eight  days  to  com¬ 
plete  its  development  in  the  sandfly. 

Of  other  insect-borne  parasites,  which  may  cause  illness  amongst 
our  men  in  the  more  distant  areas  of  conflict,  such  as  the  trypanosomes 
of  sleeping-sickness  carried  by  tsetse  flies  ( Glossina ),  I  must  pass  by. 
I  must  also  pass  by  others  of  doubtful  origin,  such  as  Weil’s  disease  or 
infectious  jaundice,  which  has  been  prevalent  amongst  our  men  at  the 
Dardanelles,  and  is  suspected  of  being  carried  by  some  insect. 

But  let  me  in  conclusion  again  point  out  that  in  nearly  all  great 
wars  of  the  past  three  or  four  times  as  many  men  have  been  incapaci¬ 
tated  by  disease  as  by  wounds,  and  three  or  four  times  as  many  killed, 
and  that  many  of  these  diseases  are  carried  wholly  or  partly  by  insects. 
Think  of  what  our  casualties  would  have  been  had  the  present  war 
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been  conducted  in  our  former  state  of  ignorance.  And  let  us  pay  a 
tribute  to  the  Bacteriologists  and  Entomologists  who  have  unveiled 
the  secrets  of  the  lives  of  the  parasites  of  these  diseases  and  of  their 
insect  carriers,  and  to  those  who  have  applied  their  discoveries  to 
preserve  the  health  of  our  armies  and  so  allow  them  to  prosecute  the 
war  to  a  successful  end. 


THE  BOTANY  OF  THE  DISTRICT. 

(Read  March  2nd,  1915,  by  C.  S.  NICHOLSON,  F.L.S.) 

The  position  of  our  Society  in  the  Metropolis  places  the  field  work 
in  tathei  an  anomalous  position,  seeing  that  London  itself  spreads  out 
into  all  the  home  counties,  and  consequently  our  area  embraces  por¬ 
tions  of  four  counties  on  the  north  of  the  Thames.  Of  these  four 
counties  vegetation  is  covered  by  three  very  well  known  county  floras, 
those  of  Essex,  Middlesex,  and  Hertfordshire.  These  three  I  have 
n a t u rail \  lefened  to  in  order  of  date,  Gibson  s  work  on  Essex  dating 
from  18H2,  Trimen’s  on  Middlesex  from  18G9,  and  Pryor’s  on  Herts 
from  1887.  As  regards  Middlesex,  our  district  covers  the  whole  county 
and,  roughly  speaking,  one-third  of  Herts  and  Essex,  whilst  on  the 
extreme  west  we  take  in  a  few  outlying  patches  of  Buckinghamshire, 
but  so  far  as  I  can  see  these  small  patches  may,  for  the  purposes  of  our 
work,  be  regarded  as  forming  part  of  Middlesex.  The  area  as  a  whole 
is  almost  entirely  confined  to  what  is  popularly  known  as  the  London 
basin,  and  the  most  casual  glance  at  a  geological  map  at  once  reveals 
the  fact  that  so  far  as  the  superficial  geology  is  concerned  the  area  is 
practically  covered  by  the  London  clay.  On  the  north-western  and 
northern  limits  we  strike,  however,  that  large  section  of  the  chalk, 
thereby  entailing  a  change  in  the  prevailing  flora,  and  materially  adding 
to  the  picturesqueness  of  the  scenery.  In  the  London  clav  area  there 
aie  numerous  outcrops  of  the  Beading  beds,  these  being  most  promi¬ 
nently  noticeable  around  the  district  of  Pinner  and  North  wood,  whilst 
on  the  high  grounds  of  Harrow,  Hampstead  and  Highgate,  we  have 
numerous  patches  of  the  Bagshot  sands,  whilst  brick  earths  and  gravels 
occur  in  many  places  on  the  extreme  west.  Essex,  so  far  as  the  portion 
which  we  deal  with  is  concerned,  is  occupied  almost  entirely  by  the 
London  clay ;  chalk,  however,  occuring  near  the  Thames  between 
Purfleet  and  Grays. 

Considering  our  district  as  a  whole  it  is  wTell  wooded,  and  the 
literature  of  the  past  reveals  the  fact  that  the  large  woods  and  forests 
of  the  present  time  form  only  an  infinitesimal  portion  of  their  original 
size.  In  fact  it  is  believed  that  in  the  early  days  both  Middlesex  and 
Essex  were  practically  one  huge  forest. 

In  spite  of  the  uniformity  of  the  superficial  geology  the  numerous 
woods  and  heaths  with  the  gravels  and  sands  help  to  relieve  the  mono¬ 
tony  of  the  floristic  features,  but  nevertheless  a  comparison  of  the  three 
county  floras  shows  a  remarkable  similarity,  the  comparative  richness 
of  Hertfordshire  and  Essex  being  almost  entirely  accounted  for  by  the 
wide  expanse  of  chalk  and  maritime  situations  respectively.  This  is 
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revealed  by  the  accompanying  table,  which  would  form  a  perfect  com¬ 
parison  if  only  Mr.  Pryor  had  taken  as  his  basis  the  fourth  volume  of 
Watson  s  “  Cybele  Britannica,”  but  apparently  in  his  case  he  followed 
another  work  instead  of  binding  himself  to  Watson’s  work. 


Middlesex. 

British  . .  . .  455 

English  ..  ..300 

All  others  . .  . .  61 


Total  in  Watson’s  Cybele  826 


Total  recorded  . .  859 


Herts. 

Essex. 

N.L.H 

495 

507 

514 

299 

337 

152 

129 

91 

111 

923 

935 

777 

1070 


I  tom  the  foregoing  table  you  will  notice  that  Hertfordshire  shows 
64  more  species  than  Middlesex,  whilst  Essex  is  richer  to  the  extent  of 
211.  You  must,  however,  bear  in  mind  that  these  three  floras  embody 
the  works  of  the  earliest  botanists,  and  many  of  their  records  are  of 
antique  interest  only,  so  that  when  Trimen  completed  his  work  he 
admitted  the  fact  that  58  species  were  in  all  probability  extinct,  as  no 
worker  had  found  them  within  recent  years.  This  fact  must  not  be 
overlooked  when  we  consider  the  limited  numbers  of  our  records,  see¬ 
ing  that  we  only  record  plants  which  have  been  known  to  maintain 
their  position  within  the  last  fifteen  years,  and  considering  the  restricted 
area  of  our  chalk  outcrops  and  the  almost  complete  absence  of  mari¬ 
time  conditions,  the  only  true  comparison  lies  between  our  area  and 
that  of  Middlesex. 

Turning  now  to  a  consideration  of  the  character  of  our  flora,  it  will 
be  noticed  at  once  that  it  is  typically  British,  the  name  attributed  to 
Watson,  who  grouped  under  that  heading  such  plants  whose  distribu- 
tion  was  co-extensive  with  the  British  Isles,  and  revealed  no  marked 
differences,  as  between  the  three  main  sub-divisions  of  England,  Scot¬ 
land,  and  Wales.  The  English  type  naturally  is  the  one  most  met 
with  after  the  British,  those  necessarily  being  of  a  more  southern  type, 
and  after  that  we  get  a  somewhat  large  proportion,  equivalent  to 
one-seventh,  representing  the  introduced  species.  You  may  have 
noticed  the  disproportionate  number  which  we  show  of  the  English 
type  of  plant,  but  that  at  present  I  cannot  satisfactorily  account  for. 
It  arises  from  either  one  of  two  causes,  viz.,  that  Watson  changed  his 
opinion  as  his  studies  progressed,  seeing  that  my  analysis  was  derived 
from  one  of  his  earlier  works  dated  1835,  whilst  the  authors  whom  I 
have  consulted  have  based  their  division  upon  the  fourth  volume  of  his 
“  Cybele  Britannica,”  issued  some  time  after  1852.  This  volume  I 
unfortunately  have  never  been  able  to  obtain,  although  I  possess  all  his 
other  published  works.  If  this  be  not  the  reason  1  attribute  the  dis¬ 
parity  to  the  fact  that  the  increase  in  drainage,  the  destruction  of 
woods  or  their  conversion  into  agricultural  land,  has  brought  about  a 
change  in  the  habitat,  and  naturally  plants  of  a  more  southern  type 
would  be  less  fitted  to  adapt  themselves  to  the  new  conditions  than 
those  plants  which  in  the  past  had  proved  themselves  capable  of  being 
equally  fitted  for  such  varying  conditions  as  are  found  within  our 
islands. 
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You  may  be  surprised  at  the  small  number  of  the  introduced  plants, 
but  in  that  connection  I  would  state  that  I  personally  am  somewhat 
opposed  to  recording  mere  casual  appearances  which  are  only  repre¬ 
sented  by  growths  of  one  year,  and  which  never  succeed  in  reproducing 
themselves.  I  have  already  referred  to  the  number  of  species  which 
were  believed  to  be  extinct  in  Middlesex  fifty  years  ago,  and  this  number 
I  fear  must  be  increased  by  at  least  79,  seeing  that  none  of  our  members 
have  succeeded  in  finding  any  of  the  species  which  are  recorded  in  the 
county  flora,  and  are  set  out  in  the  accompanying  list.  Even  within 
our  own  time  many  well  known  localities  have  been  lost,  and  in  High- 
gate  Woods,  which  thirty  years  ago  were  a  blaze  of  colour  in  spring, 
are  now  so  intersected  by  cinder  and  asphalt  paths  that  their  beauty 
has  been  almost  destroyed.  Blue  bells  are  practically  non-existent, 
and  the  thousands  of  wood  anemones  are  now  represented  by  a  few 
miserable  clumps  of  leaves  here  and  there.  The  better  drainage  of  the 
woods  has  destroyed  numerous  plants,  and  several  fine  clumps  of  such 
plants  as  Carex  pendula  and  Car  ex  vesicaria  have  been  lost.  Bishop’s 
Wood,  too,  in  Hampstead,  is  being  rapidly  spoiled,  and  within  the  last 
twenty  years  the  famous  alder  copse  at  Whetstone  has  been  converted 
into  builder’s  land.  The  acquisition  of  Hampstead  Heath  for  public 
use  has  now  practically  extinguished  its  interest  as  a  botanical  area, 
and  I  fear  that  Mr.  Robbins  may  have  the  same  lament  to  record  when 
he  deals  with  the  eastern  woodlands. 

The  probably  extinct  species  in  Middlesex  are  these : — 


22.  Aquilegia  vulgaris. 

48.  Sisymbrium  irio. 

49.  sophia. 

60.  Cochlearia  anglica. 

84.  Dianthus  prolifer. 

85.  armeria. 

88.  Cucubalus  bacciferus. 

119.  AltJuea  officinalis. 

128.  Hypericum  elodes. 

165.  Trigonella  ornithopodioides. 
168.  Trifolium  ochroleucum. 

171.  scabrum. 

178.  glomeratum. 

188.  Lathyrus  aphaca. 

226.  Mespilus  germanica. 

233.  Lythrum  hyssopifolia. 

250.  Herniaria  glabra. 

251.  hirsuta. 

258.  Cotyledon  umbilicus. 

267.  Cicuta  virosa. 

281.  Bupleurum  rotundifolium. 
295.  Tordylium  maximum. 

319.  Galium  anglicum. 

325.  Centranthus  calcitrapa. 

393.  Arnoseris  pusilla. 

403.  Lactuca  saligna. 


411.  Sonchus  palustris. 

420.  Xanthium  strumarium. 
426.  Campanula  rapunculus. 
440.  Gentiana  pneumonanthe. 
445.  Cuscuta  europaea. 

449.  Cynoglossum  montanum. 
469.  Lathraea  squamaria. 
482.  Scrophularia  ehrliarti. 
507.  Mentha  pubescens. 

512.  gentilis. 

514.  pulegium. 

543.  Utricularia  vulgaris. 

544.  minor. 

552.  Anagallis  tenella. 

571.  Atriplex  marina. 

574.  Rumex  maritimus. 

613.  Salix  pentandra. 

630.  Myrica  gale. 

638.  Juniperus  communis. 

645.  Orchis  purpurea. 

646.  rnilitaris. 

647.  ustulata. 

650.  pyramidalis. 

651.  Gyrnnadenia  conopsea. 
654.  Ophrys  apifera. 

667.  Leucoium  aestivum. 
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722.  Cyperus  fuscus. 

729.  Scirpus.  tabernaemontani. 

731.  caespitosvs. 

Not  recorded  by  the  Society  as 
My  os  nr  us  minimus. 

Ranunculus  circinatus. 
Ranunculus  parvifiorus. 
■Cori/dalis  soli  da. 

Fun i aria  capreolata. 
bum  an  a  micrantha. 

Turritis  glabra. 

Teesdalea  nudicaulis. 

IHantkus  deltoides. 

Sagina  ciliata. 

Sagina  subulata. 

Sag  in  a  nodosa. 

Alsine  tenuifolia. 

■Geranium  rotundi folium. 
Erodium  moschatum. 

Radiola  millegrana. 

Medicago  d  en  tic  ala  ta . 

Vida  lathyroides. 

Spiraea  filipendula. 

Myriophyllum  verticillatum. 
Myriophyllum.  alternifolium. 

Seda m  dasyphylluin. 

Parnassia  palustris. 

Siam  la tifoli am. 

Baplearum  tenuissimum. 
•GEnanthe  lachenalii. 

(Enanthe  silaifolia. 

A  rch a ngelica  o [jicinal is. 

Sambucus  ebulus. 

V alerinnella  carinata. 

Scabiosa  columbaria. 

Inula  helenium. 

Puliraria  vulgaris. 

Centaurea  jacea. 

Garduiis  pratensis. 

■Campanula  tracheli am . 

Cuscuta  trifolii. 

Gynoglossum  o ffi cin a le. 

Li th osperm a m  o fficinale. 

Myosotis  repens. 


793.  Arena  pubescens. 

851.  Ceterach  officinarum. 
854.  Osmunda  regalis. 

occurring  in  Middlesex  : — 

Orobanche  rapum. 
Verbascum  blattaria. 

A ntirrhin urn  rn  aj us . 
Limosella  aquatica. 
Pedicular  is  palustris. 
Mentha  rotundi  folia. 
Mentha  piperita. 
Marrubiuni  vulgare, 
Centiinculus  minim  us. 
Samolus  valerandi. 
Littorella  lacustris. 
Paris  quadrifolia. 
Orchis  incarnata. 
Habenaria  chlorantha. 
Ophrys  muscifera. 
Spiranthes  autumnalis. 
Narcissus  bifloras. 
Talipa  sylvestris. 

Fri tillaria  meleayris. 
Allium  oleracenm . 
Colchicum  autumnale. 
Luzula  forsteri. 

Alism a  ran unculoides. 
Scirpus  palustre. 
Triglochin  palustre. 
Scirpus  carinatus. 
Blysmus  compressus. 
Career  pulicaris. 

Carex  disticha. 

Carex  divisa. 

Carex  strip osa. 

Carex  laevigata. 

Arena  fat ua. 

Koeleria  cristata. 
Schlerochloa  distans. 
Lastrea  spinulosa. 
Poly&tichum  aculeatum. 
Lycopodium  clavatum . 
Lycopodium  inundatum. 


1915 


44 


THE  FLORA  OF  EPPING  FOREST. 

(Read  March  2nd,  by  R.  W.  ROBBINS.) 

In  E.  N.  Buxton’s  guide  to  the  Forest  there  is  a  list  of  the 
flowering  plants  (including  rushes,  sedges,  and  grasses)  found  there, 
totalling  about  436  species.  With  this  list  before  him  the  author 
probably  felt  justitied  in  his  statement  that  “  the  Forest  is,  for  its 
extent,  particularly  rich  in  its  flora.”  Nevertheless,  an  examination 
of  the  list,  and  a  comparison  with  the  flora  of,  say,  a  Kentish  woodland 
area,  makes  one  hesitate  to  endorse  Mr.  Buxton’s  view. 

The  plants  of  any  district  are  so  intimately  connected  with  the 
nature  of  the  soil,  that  a  brief  consideration  of  the  soils  and 
geological  formations  of  the  Forest  would  lead  one  to  expect  a 
comparatively  limited  range  of  species.  With  the  exception  of  a  small 
capping  of  Bagshot  sands  in  the  neighbourhood  of  High  Beach,  the 
■whole  of  the  Forest  lies  on  the  London  clay.  There  are,  truly,  consider¬ 
able  stretches  of  river  gravels  and  sands  in  the  higher  parts,  providing 
suitable  ground  for  the  sand  and  heath  loving  species,  but  the  total 
lack  of  chalk,  or  even  of  chalky  boulder  clay,  rules  out  at  once  that 
large  class  of  plants  to  which  a  good  supply  of  lime  is  essential,  and, 
of  course,  the  rock  loving  species  are  also  absent. 

The  types  of  plant  habitats  within  the  Forest  boundaries  are  soon 
enumerated.  They  are  mainly  three  : — 

(1)  The  damp  woodland  on  clay,  occupying  the  whole  of  the 
wooded  area  south  of  High  Beach,  and  the  stretch  north  of  Epping 
known  as  the  Lower  Forest.  The  principal  trees  are  oak  and  horn¬ 
beam,  with  an  underwood  of  hawthorn,  blackthorn,  and  much  bramble. 

(2)  Dry  woodland  on  sand  and  gravel — the  wooded  district  between 
Fairmead  Plain  and  Epping.  The  chief  trees  are  beech  and  birch,  and 
the  undergrowth  is  comparatively  sparse. 

(3)  Open  heathy  ground  on  the  sand,  interspersed  throughout  the 
dryer  and  more  elevated  ground. 

Through  the  higher  districts,  where  the  tiny  forest  streams  have 
cut  down  their  beds  to  the  underlying  clay,  marshy  hollows  are  formed, 
clear  of  trees,  and  generally  occupied  by  a  luxuriant  growth  of  rushes 
(chiefly  J uncus  acuti floras),  but  holding  also  a  few  more  interesting 
marsh  species.  In  the  heathy  ground  are  a  few  damp  places,  not  wet 
enough  or  extensive  enough  to  hold  the  sweet  gale,  the  bog  asphodel, 
the  marsh  violet,  or  other  peat  bog  plants  so  well  known  in  the  New 
Forest,  but  still  providing  a  few  stations  for  the  handsome  cross-leaved 
heath,  and  one  or  two  for  the  sundew  ( D .  rotundifolia).  On  the  clay 
lands  I  only  know  one  marsh  large  enough  to  deserve  the  name — a  bog 
near  the  “  Basing  Sun,”  Walthamstow — but  this  bog  contains,  or  did 
until  recently,  several  species  almost  unknown  elsewhere  in  the  Forest 
— Ranunculus  hederaceus,  Epilobium palustre,  Veronica  scutellata,  Ly thrum 
salicaria,  Cotton  rush,  and  various  other  rushes  and  sedges.  In  some 
pools  near  by  the  frogbit,  water  violet,  Glyceria  aquatica  and  A  pi  urn 
inundatum  flourish,  and  not  far  off,  the  Bladderwort  ( Utricular ia 
neylecta ),  is  found,  so  the  southern  end  of  the  Forest,  although  so  over¬ 
run,  still  contains  some  interesting  species. 
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Since  the  proximity  of  London  and  the  large  number  of  visitors  to 
the  Forest  has  reduced  almost  to  extinction  the  more  conspicuous 
flowering  plants,  one  would  expect  to  find  more  of  botanical  interest 
among  the  sedges  and  grasses  and  the  less  accessible  inhabitants  of  the 
marshes  and  pools,  and  this  is  certainly  the  case.  The  small  forest 
ponds  and  their  margins  generally  repay  examination. 

To  return  to  Buxton’s  list.  As  the  list  was  prepared  with  the 
assistance  of  Professor  Boulger,  there  is  no  doubt  that  the  species  there 
given  have  at  some  time  been  observed  in  the  Forest,  so  that  the  list 
has  considerable  historic  interest.  But  it  contains  many  plants  of 
whose  present  existence  in  the  Forest  I  have  the  gravest  doubt.  Of 
the  436  species,  there  are  about  70  which  are  unknown  there  to  me, 
either  personally  or  by  report.  I  mention  a  few  in  the  hope  of 
obtaining  some  further  information  : — 

Teesdalea  nudtcaulis,  Parnassiapalustris,  Cerastium  quatemellum  and 
arvense,  Saxifraga  yranulata,  both  Chrysospleniums,  Serratula  tinctoria, 
Doddei ,  Mullein,  Pedicularis  palustris ,  J\lentha  puleqiuni ,  Vervain, 
Littorella  lacustris,  Herb  Paris,  S/riranthes  autuinnalis,  and  Juniper. 

On  the  other  hand,  I  have  a  list  of  about  25  species  I  have  observed 
myself,  which  are  not  included.  Nine  of  these  are  rushes  or  grasses. 
One  or  two,  like  the  Ragged  Robin  (L.  flos-cuculi),  are  obvious  over¬ 
sights,  but  perhaps  Veronica  scutellata,  Valeriana  dioica,  and  Limnan- 
t  hem  uni  peltatum  were  never  observed  by  Mr.  Buxton’s  recorders. 

One  hesitates  to  say  that  species  not  recently  found  are  now  extinct 
in  the  Forest,  especially  if  they  are  such  as  would  naturally  be  looked 
for  there.  I  have  had  several  quite  unexpected  finds  in  recent 
years.  About  six  years  ago,  with  another  member  of  the  Society, 
I  was  in  an  out  of  the  way  corner  of  the  wood,  not  far  from 
Epping,  when  we  were  delighted  to  find  in  a  moist  glade  a  grand 
clump  of  the  uncommon  Marsh  Fern  (Lastrea  tlielypteris ),  whose 
creeping  roots  had  covered  quite  a  large  area,  throwing  up,  perhaps, 
hundreds  of  fronds.  In  the  grassy  sides  of  this  glade  the  Marsh 
Valerian  (P.  dioica)  was  in  flower,  and  about  a  hundred  yards  away  we 
found  a  strong  colony  of  the  Bogbean.  These  three  species  were  quite 
new  to  us  in  the  Forest.  Some  j'ears  ago  on  an  excursion  of  the 
Society,  a  small  clump  of  Whortleberry  was  found  on  the  high  ground 
near  the  Wake  Arms.  I  have  never  seen  it  since.  Two  stations 
for  the  Lily  of  tbe  Valley  are  known  to  me,  and  probably  to  many 
other  members.  A  plant  of  Solomon’s  Seal  near  Chingford  was  quite 
an  unlooked  for  find.  And  not  far  from  tbe  Wake  Arms  two  or  three 
clumps  of  the  strange  Birds’  nest  Orchis  still  throw  up  their  pale  brown 
spikes  year  by  year  among  the  decaying  beech  leaves. 

In  the  introduction  to  his  list  of  British  Plants,  Mr.  G.  C.  Druce 
omitting  certain  large  genera  such  as  Hieracia  and  Brambles,  which 
would  throw  out  of  proportion  the  total  figures,  divides  our  native 
species  into  groups.  An  examination  of  the  Forest  flora  on  these  lines 
reveals  some  points  of  interest.  Some  groups,  such  as  the  Alpine  and 
the  Littoral,  or  salt  loving,  we  should,  of  course,  expect  to  be 
unrepresented.  But  a  comparison  with  the  totals  of  such  groups  as 
the  woodland,  heath  and  marsh  series,  which  we  should  especially  look 
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for  in  an  area  of  this  kind,  will  give  a  better  idea  of  the  poverty  or 
richness  of  the  Forest  flora  than  a  mere  total  of  all  species  recorded. 

For  example,  of  the  woodland  or  Sylvestral  group,  the  largest 
division  of  our  native  flora — a  fact  which  throws  a  light  on  the  ancient 
condition  of  Britain  as  a  wooded  country— of  this  group  of  about  300’ 
species,  something  like  120,  or  40  per  cent.,  are  present  in  our  Forest 
list.  Not  a  large  proportion,  I  think,  when  the  area  of  the  Forest,  its 
favourable  climatic  situation,  and  its  undoubted  history  of  undisturbed 
primitive  condition  are  taken  into  account.  The  comparatively  small 
group  of  about  100  Ericetal  plants  have  30  or  so  representatives,  and 
about  the  same  percentage  of  the  250  marsh  and  bog  plants — the 
Paludal  group — are  found.  This  seems  quite  a  fair  allowance,  when 
the  widespread  range  and  varying  climatic  conditions  of  heath, 
marshes,  and  bogs  in  Britain,  and  the  small  area  of  these  types  of 
country  in  the  Forest,  are  considered.  In  our  Forest  pools  about  15 
per  cent,  of  the  British  Lacustral  species  have  been  found. 

About  70  or  80  of  the  Forest  records  are  species  associated  with 
meadow  land,  hedge-banks,  and  similar  situations.  For  example, 
Ranunculus  bulbosus  and  acris,  Sweet  Violet,  Tufted  Vetch,  Agrimony, 
Yarrow,  Daisy.  These  species  are  somewhat  difficult  to  place  in 
Mr.  Druce’s  groups,  and  probably  he  includes  some  with  his  Sylves¬ 
tral  group,  so  that  the  proportion  of  woodland  species  might  be 
slightly  increased.  Of  plants  whose  growth  seems  dependent  upon  th9 
operations  of  man,  the  weeds  of  cultivation  and  wayside  plants,  we 
should  not  expect  a  large  proportion  in  a  district  like  this,  but  there 
are  about  twenty  per  cent,  of  the  British  Agrestal  and  Viatical  species 
in  the  Forest  list.  Nevertheless,  although  the  species  have  doubtless 
occurred,  they  are  individually  few  in  numbers  and  practically  entirely 
confined  to  the  roadsides  and  small  plots  of  cultivated  ground  within 
the  Forest  boundaries,  or  to  ground  formerly  under  cultivation — such 
as  Chingford  Plain.  The  common  field  thistle  ( Onicus  arrensis)  forms 
a  conspicuous  border  along  the  sides  of  the  old  trackway  crossing  Fair- 
mead  Plain,  and  on  the  site  of  Fairmead  Lodge  nettles  still  spring  up. 

The  large  group  of  aliens,  now  such  a  considerable  feature  in  the 
flora  about  London  and  other  large  centres  of  population,  is  almost 
entirely  absent  from  the  Forest.  Taking  an  “  alien  ”  to  be  a  species 
which  though  now  spontaneous,  originated  in  Britain  through  human 
agency,  it  is  of  course  probable  that  many  of  the  group  just  referred  to 
may  be  of  alien  origin.  But  they  are  the  colonists  who  have  found  in 
their  new  home  a  congenial  soil  and  climate,  and  have  maintained 
themselves,  with  the  assistance  of  cultivation,  so  long  that  the  history 
of  their  introduction  is  not  now  traceable.  Their  obvious  inability  to 
hold  their  own  in  competition  with  the  native  flora  of  primitive  un¬ 
broken  ground  like  the  Forest,  is  a  strong  presumption  of  their  foreign 
origin,  however.  But  among  aliens  of  recent  introduction  we  are  un¬ 
likely  to  find  many  species  of  sufficient  adaptability  to  secure  their 
position.  Those  capable  of  colonisation  have  mostly  gained  their  place 
long  ago.  Therefore,  within  the  Forest  area,  where  cultivation  and 
disturbance  of  the  soil  have  fortunately  ceased,  very  few  of  the  modern 
casuals  are  likely  to  survive  their  first  year. 
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Among  the  undoubtedly  native  and  widely  spread  Sylvestral  and 
Erieetal  species,  there  are  a  few  so  sparingly  represented  in  the 
Forest  flora  that  one  imagines  there  must  be  some  special  reasons  for 
their  scarcity.  In  some  cases  the  reason  is  obvious.  There  is  a  story, 
likely  enough,  that  the  Hazel  -was  rooted  out  to  prevent  the  disturbance 
of  the  King’s  deer  by  nutting  parties  from  London.  The  proximity  of 
London  is  also  doubtless  accountable  for  the  disappearance  of  so 
striking  a  plant  as  the  Foxglove,  and  the  Primrose  has  almost  met  the 
same  fate  ;  though  it  must  be  remembered  that  the  Primrose  is  a  plant 
of  damp  woodland,  and  was  probably  always  scarce  in  the  main 
block  of  the  Forest,  between  Fairmead  plain  and  Epping.  In  the 
damp  Lower  Forest  beyond  Epping  it  is  still  plentiful  enough.  But 
the  same  cause  can  scarcely  account  for  the  almost  total  absence  of  the 
Woodruff,  the  Wood  Spurge  ( Euphorbia  amygdaloides ) — which  is  common 
enough  in  Hainault  a  few  miles  away — the  inconspicuous  moisture- 
loving  Chrysospleniums,  and  the  two  woodland  grasses,  Milium  and 
Melica.  Again,  why  is  the  Purple  Heather  entirely  confined  to  a  few 
spots  on  the  gravel  near  Snaresbrook.  The  sandy  ground  about  High 
Beach  and  the  Wake  Arms  would  seem  to  be  quite  suitable  for  it.  On 
all  the  expanse  of  heather  and  gorse  clad  common  the  parasitic  Dodder 
is,  so  far  as  I  am  aware,  quite  absent.  Even  the  little  Germander 
Speedwell  is  remarkably  scarce,  and  though  its  flowers  are  bright 
enough  it  is  hardly  likely  to  have  been  uprooted  as  has  the  Primrose. 
Is  it  possible  that  the  nearness  of  London  has  reacted  on  some  of  these 
species  through  the  pollution  of  the  atmosphere,  which  is  often  only 
too  evident  ?  I  think  there  is  no  doubt  that  the  scarcity  of  lichens  on 
the  Forest  trees  is  largely  due  to  this  cause. 

I  ought  before  closing  these  notes  to  mention  a  few  of  the  most 
interesting  species  still  to  be  found. 

Drosera  rot undi. folia  is  scarce,  but  by  no  means  extinct  on  moist 
peaty  ground  near  the  Wake  Arms. 

Hypericum  elodes  occurs  in  some  of  the  northern  bogs. 

Limnanthemum  peltatum,  perhaps  the  rarest  British  species  in  the 
Forest,  is  well  established  in  a  large  pool  near  Ambresbury  Banks. 

Rhamnus  frangula  is  to  be  found  near  the  Eagle  Pond,  Snaresbrook. 
R.  catharticus  near  the  Connaught  Waters. 

A  few  trees  of  Pyrus  torminalis  are  scattered  through  the  woodland. 

Campanula  liederacea,  the  delicate  little  Ivy-leaved  Bellflower,  is  a 
western  and  northern  species,  but  has  an  outlying  station  in  the  Forest 
between  Theydon  and  Loughton,  in  damp  grassy  hollows,  often 
associated  with  Anagallis  tenella. 

Utricularia  neglecta  and  Hottonia  palustris  near  Woodford  have 
been  mentioned. 

Daphne  laureola  is  still  found  (very  sparingly)  in  thickets  round 
Fairmead. 

Neottia  nidus-avis  and  Convallaria  majalis  have  been  referred  to. 

Epipactis  media,  the  Helleborine,  is  another  orchid  common  in  the 
Lower  Forest,  and  occasionally  found  elsewhere. 

Ferns  have  doubtless  shared  the  fate  of  the  Primrose,  but  the 
following  nine  species,  which  I  have  found  at  one  time  or  another, 
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prove  that  Epping  Forest  was  formerly,  like  any  other  woodland,  wrell 
supplied  with  ferns: 

Polypodium  vulgar  e,  Lastrea  filix-mas,  tJielygteris,  oreopteris,  dilatata 
and  spinulosa,  Blechmm  spirant,  Ophioglossum  vulgare,  and,  of  course, 
the  Bracken  (I ’ter is  aquilina). 


A  HAWTHORN  HEDGE  IN  MIDDLESEX. 

(Read  May  18th,  by  ALFRED  SICH,  F.E.S.) 

“A  thing  of  beauty  is  a  joy  for  ever,”  so  wrote  John  Keats,  in  the 
opening  line  of  his  “  Endymion.”  A  hawthorn  hedge,  in  perhaps  the 
most  lovely  and  enjoyable  time  of  year- — -when  the  may  is  out,  is  a 
thing  of  beauty,  dear  to  the  naturalist  and  even  to  the  ordinary  indi¬ 
vidual,  especially  if  he  be  a  dweller  of  the  wilderness  of  bricks  and 
mortar.  It  is  not,  however,  only  when  the  may  is  out  that  the  haw¬ 
thorn  hedge  is  attractive  to  the  naturalist.  In  every  month  of  the  year, 
even  in  winter,  we  may,  by  diligent  search,  find  something  worth 
attention. 

All  hedges,  whether  of  hawthorn,  holly,  hornbeam,  beech,  elm,  or 
privet,  have  their  own  little  world  of  inhabitants,  but  perhaps  the 
world  of  the  hawthorn  hedge  is  larger  and  more  varied  than  that  of 
any  other.  The  most  perfect  hedge  from  an  entomological  point  of 
view  is  a  mixed  hedge  containing,  among  other  plants,  hawthorn, 
hazel,  honeysuckle,  blackthorn,  bramble,  oak,  elm,  ash,  maple,  and  dog- 
rose.  It  should  not  be  too  tall,  but  should  stand  on  a  bank  with  a 
ditch  on  the  more  shady  side  but  only  a  bank  on  the  sunnier  side. 
Under  the  hedge  on  the  shady  side  should  grow  tall  grasses  with 
patches  of  nettles,  ground  ivy  ( Nepeta )  and  other  so-called  weeds.  On 
the  sunny  side  bindweed,  Jack  by  the  Hedge,  star  wort,  mouse  ear 
chick  weed,  should  adorn  the  bank  as  well  as  patches  of  clover  and 
sorrel.  A  hedge  such  as  this  will  provide  food  and  shelter  tor  count¬ 
less  numbers  of  insects,  not  to  mention  other  living  things.  I  do  not 
mean  this  as  a  mere  stereotyped  expression,  for  who  could  count  even 
the  leaves  mined  by  Nepticulas,  Lithacolletis,  etc.,  contained  in  one 
hedge,  not  to  mention  all  the  other  inhabitants. 

In  our  gardens  we  have  spent  time  and  thought  or  pergolas  and 
rockgardens,  why  not  plant  an  ideal  country  hedge  ?  There  might  be 
an  old  fashioned  stile  in  it,  and  its  banks  might  he  adorned  with  prim¬ 
roses  and  violets  and  arums,  and  in  the  ditch  there  might  be  kingcups 
and  flowering  rush.  The  hedges  of  England  form  a  most  beautiful 
feature  of  the  country,  and  it  is  a  great  cause  of  regret  that  in  these 
days  of  severe  competition  so  many  hedges  have  been  grubbed  up.  The 
iron  rails  which  are  mostly  used  in  place  of  the  hedge  are  of  no  interest 
to  the  naturalist.  It  may  be  that  the  farmer  will  also  lose  by  the 
change  of  hedges  to  rails,  as  the  rails  form  no  nesting  places  for  in¬ 
sectivorous  birds  or  shrew  mice.  It  is  a  melancholy  sight  also  to  see  a 
hedge  the  banks  of  which  are  overrun  by  fowls  from  the  neighbouring 
cottages.  They  scratch  the  banks  almost  bare  and  destroy  most  of 
the  insect  life. 
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As  to  the  age  of  the  particular  hedge  which  forms  the  subject  of 
this  paper,  I  can  give  no  definite  reply.  Hedges  appear  to  be  some¬ 
thing  like  rivers,  they  may  be  said  to  go  on  for  ever.  When  one  part 
gets  old  and  decayed  it  is  cut  out  and  new  plants  are  put  in,  and  so, 
though  no  part  of  hedge  may  be  more  than  one  hundred  years  old,  the 
71®  ■ oe  as  a  whole  may  be  of  far  greater  antiquity.  Its  inhabitants, 
though  now  feeding  on  growth  of  say  five  years  old,  may  have  descen¬ 
ded  from  ancestors  who  fed  on  the  same  hedge  in  the  days  of  good 
Queen  Bess.  This  hedge  was  probably  one  hundred  years  old  at  least, 
and  possibly  very  much  older.  It  was  situated  in  the  parish  of  Chis¬ 
wick  in  the  southern  part  of  the  county  of  Middlesex,  in  latitude  51° 
9  North  and  longitude  0°  15'  West  of  the  Meridian  of  Greenwich,  or 
thereabouts,  as  the  lawyers  say.  It  stood  near  the  river  Thames  at  an 
elevation  of  about  28  feet  above  the  sea,  so  that  at  exceptionally  high 
tides  the  river  water  rose  to  a  point  not  very  far  below  the  roots  of  the 
hedge,  but  there  was  a  small  meadow  and  a  considerable  stretch  of 
market  garden  ground  between  the  hedge  and  the  river.  The  hedge 
stood  on  a  patch  of  what  is  known  as  brick  earth,  which  in  some  places 
overlies  the  gravel  of  the  valley  drifts  of  post  pliocene  age.  The  aver- 
age  rainfall  would  be  about  25  inches,  and  the  average  temperature  for 
the  year  about  49°  Fahrenheit.  The  lowest  temperature  recorded  for 
Chiswick  was  4-5°  below  zero,  in  the  year  1838,  when  the  hedge  was 
most  certainly  in  existence,  and  the  highest  temperature  was  97°  in  the 
shade.  The  hedge  ran  very  nearly  due  east  to  west.  It  was  about  half 
a  mile  long,  and  was  well  sheltered  from  the  north  by  a  beautiful  old 
ivy  crowned  wall  and  by  trees  above  the  wall.  To  the  south  it  was 
open  to  the  rays  of  the  sun  in  fine  weather,  and  to  the  south  and  west 
winds  in  rough  days.  At  the  foot  of  the  wall  was  a  path,  and  between 
this  path  and  the  hedge  a  road  known  as  Burlington  Lane.  At  one 
place  a  tidal  ditch,  from  the  Thames,  overhung  with  alders  and  black 
poplars,  ran  through  the  hedge  and  in  a  culvert  under  the  road  into  a 
lake  in  the  grounds  of  Chiswick  House. 

On  the  bank  of  this  ditch  rose  a  very  fine  Lombardy  poplar.  Across 
the  road  opposite  the  poplar  was  a  large  crack  willow,  and  on  the  wall 
beneath  it  Catocala  nupta  might  often  be  seen,  during  the  first  fortnight 
of  September,  hiding  just  below  the  stone  coping.  A  few  weeks  earlier 
Bnjopkila  perla  frequented  the  same  wall.  These  were  mostly  of  a 
rather  grey  tint.  Years  ago  the  ivy,  which  then  grew  luxuriantly  on 
the  top  of  the  wall,  afiorded  with  its  attendant  Nymphalids  a  most 
beautiful  sight.  It  must  have  been,  I  think,  the  autumn  of  that  hot 
year,  1868,  when  these  butterflies  were  in  swarms.  Pyrameis'atalanta 
and  its  congener  P.  cardui,  with  Aylais  urticae  were  most  numerous, 
while  Vanessa  io  haunted  the  blossoms  in  lesser  numbers.  Of  late  years, 
though  P.  atalanta  may  be  occasionally  seen,  the  sweets  of  the  ivy  are 
mostly  consumed  during  the  day  by  blow  flies  and  Eristalis  tenax.  At 
another  place,  just  within  the  wall,  is  still  a  fine  stretch  of  lilac  bushes 
that  fill  the  lane  with  scent  when  the  blossoms  are  out.  Here  Celas- 
trina  aryiolus  may  be  seen  flying  over  the  blossoms.  It  is  this  habit 
of  flying  high  that  seems  to  separate  Celastrina  argiolus  from  all  our 
other  blues.  They  are  all  ground  blues  and  their  larvae  feed  on  low 
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plants,  while  that  of  the  Holly  Blue  feeds  on  shrubs.  Very  occasion¬ 
ally  a  more  brilliant  butterfly,  the  male  of  Gonepteryx  rhctmni,  might 
be  seen  hurrying  over  the  lane.  These  always  appeared  to  come  from 
the  south,  possibly  from  the  buckthorn  bushes  on  Wimbledon  Common 
or  Combe  Wood.  In  the  meadows  behind  the  hedge  Epinephele jurtina 
flew,  and  in  the  great  year,  1877,  the  entomological  world  of  Chiswick 
was  startled  by  the  appearance  of  C'olias  edusa  flashing  its  orange 
pinions  over  the  fields.  These  butterflies  have  not  much  to  do  with 
the  hedge  itself,  but  they  have  so  far  added  to  its  surroundings  by  fly¬ 
ing  over  the  top  of  it. 

For  the  same  reason  the  Kestrel,  carrion  crow,  black  headed  gull 
and  a  larger  kind,  probably  the  herring  gull,  may  be  mentioned  as  well 
as  the  herons,  which  sometimes  appear  high  up  sailing  under  the 
evening  sky.  While  I  have  been  searching  the  hedge  my  ear  has  been 
gladdened  by  the  songs  of  the  following  birds  :  blackbird,  song  thrush, 
chaffinch,  greenfinch,  wren,  willow  wren,  and  nightingale,  but  the  last 
not  since  1898.  The  note  of  the  cuckoo  adds  a  great  charm  to  a  spring 
morning,  about  the  19th  April  was  the  usual  time  when  the  bird  was 
first  heard  in  this  locality.  Above  the  meadow  on  a  fine  day  the  lark 
might  sing  at  almost  any  time  of  the  year.  In  the  evening  two  kinds 
of  bats  chased  the  insects,  the  large  noctule  flying  high  and  the 
pipistrelle  nearer  the  ground.  The  barn  owl  nested  some  years  not 
far  ofi,  but  was  more  often  beard  than  seen.  The  sheltered  corner  of 
the  meadow  was  a  rather  favourite  haunt  of  the  swallow,  and  perhaps 
I  may  mention  here  that  there  was  a  certain  swallow’s  nest  on  a  rafter 
at  Chiswick,  which  was  under  almost  daily  observation  for  many  years, 
and  we  used  to  note  the  day  every  spring  on  which  the  birds  returned. 
The  earliest  date  of  return  was  on  17th  April,  1888,  and  the  latest 
12th  May,  1880.  The  winter  of  1879-1880  was  very  Ion"  and  severe. 
Only  three  quadrupeds  were  noticed.  The  pretty,  rather  long-eared 
wood  mouse,  Mus  sylvaticus  ;  the  field  mole,  Microtus  ayrestis ;  and  the 
common  shrew,  Sorax  araneus.  The  last  was  most  often  seen  dead. 

The  common  frog  and  the  common  toad  knew  the  hedge  as  a 
good  hunting  ground,  but  there  seems  to  be  nothing  particular  to 
say  about  either,  except  perhaps,  that  the  former,  owing  to  its 
more  active  habits,  was  more  in  evidence.  There  were  several 
species  of  Mollusca,  the  largest  noted  being  Helix  asp,ersa,  the  garden 
snail.  It  has  often  a  handsome  shell,  but  in  that  part  of  Middle¬ 
sex  nearest  London  the  shell  is  often  corroded  and  looks  shabby.  I 
call  it  the  “over  and  over”  snail,  because  it  is  that  “kind  of  snail 
which  when  people  find  them  in  their  gardens  they  always  throw  them 
over  the  wall  into  their  neighbour’s  garden,  and  when  he  finds  them, 
of  cohrse,  they  come  back  again.”  Among  the  nettles  at  the  foot,  or 
sometimes  on  the  hawthorn  stems  in  the  centre  of  the  hedge,  that 
brightly  coloured  snail  H.  hortensis  might  be  seen.  The  type  with  fine 
black  bands  and  the  variety  lutea  with  a  bright  yellow  shell  were  the 
most  common  forms.  Helix  rufescens,  Pennant,  although  curiously 
enough  we  know  this  is  not  its  right  name,  I  am  not  sure  yet  if  we 
know  what  name  it  ought  to  have.  All  conchologists,  however,  know 
the  species  by  this  designation.  This  snail,  together  with  Hyalina 
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cellaring  and  H.  nitidulus,  occurred  under  any  half  brick,  chunk  of 
paving  stone  or  even  remnant  of  tin  box  that  had  been  lying 
undisturbed  for  a  time  below  the  hedge,  and  in  such  situations'  the 
blackish  slugs,  Anon  hortensis,  with  its  orange  foot  sole,  and  A.  circum- 
ftcxns,  with  its  white  foot  sole,  might  also  be  found.  The  most 
common  slug,  however,  in  these  hiding  places,  was  the  little  ochreous 
or  pinkish-grey,  Aqnoliniax  agrestis.  It  might  also  be  noted  at 
sundown  crawling  over  the  weeds.  Helix  pulchella,  when  found  in 
autumn  on  the  wet  moss  on  the  hedge  hank,  was  a  most  beautiful 
object  under  a  lense.  It  has  a  glassy  white  shell,  and  the  animal  is 
also  shining  white  when  covered  with  dew,  the  whole  creature  lookin°- 
J'ke  ^  bving  cystal.  It  -was  when  hunting  on  the  bank  one  morning 
that  I  found  among  the  moss  a  fine  specimen  of  Miselia  oxijacanthae. 
ihis  handsome  moth  was  always  common  in  the  neighbourhood  as 
some  old  collectors  used  to  call  it  the  Glory  of  Ealing.  One  snail 
must  not  be  forgotten,  that  is  Helix  cantiana.  It  used  to  haunt  the 
western  end  of  the  hedge.  Several  might  be  seen  on  damp  days  amoim 
the  herbage.  Their  shells,  evidently  from  the  absence  of  lime  in  the 
soil,  were  very  thin,  and  more  translucent  than  those  of  the  same 
species  from  the  chalk  districts. 

The  lepidoptera  are  so  intimately  connected  with  the  plants  that 
both  may  be  taken  together.  First  of  all,  the  whitehorn  itself,  that 
formed  the  larger  proportion  of  the  hedge,  belonged  to  the  sub-species 
with  deeply  cut  leaves  and  pubescent  peduncle,  known  as  Crataegus 
oxgacantha ,  L.,  sub-species  C.  monogyna,  Jacq.  It  is  the  common 
01  m  in  the  Middlesex  hedges,  and  in  this  hedge  supported  over 
twenty-five  species  of  lepidoptera.  The  first  of  these  to  appear  was  the 
larva  of  that  illusive  species,  Coleophora  trigiminella.  As  soon  as  the 
buds  burst,  say  towards  the  end  of  March,  it  might  be  seen  having  its 
breakfast  after  its  long  winter  sleep.  It  lives  in  a  reddish-brown  °case 
with  the  mouth  bent  down  nearly  at  a  right  angle.  If  we  do  not  see 
it  quite  early  in  spring  there  is  little  chance  of  finding  it  later.  It 
escaped  the  notice  of  entomologists  altogether  till  1881,° and  was  not 
recognised  in  England  till  1906. 

Very  early  in  April  some  very  small  grey  moths  used  to  fly  over 
the  hedge  in  the  afternoon  sunshine.  They  were  delicate  fairy-like 
beings.  The  uninitiated  might  have  taken  them  for  gnats,  but  thev 
were  Onu.r  anglicella.  In  May  and  June  the  caterpillars  live  in  little 
tents  made  by  folding  down  a  lobe  of  the  hawthorn  leaf.  The  moths 
again  appear  in  July  and  August,  and  the  tents  may  also  be  found  in 
September.  In  May  a  bright  ochreous  moth  with  sharply  marked 
white  wedges  on  its  forewings  sat  on  the  leaves  or  fluttered  softlv  over 
them,  This  was  Lithocolletis  oxyacanthae.  It  looks  like  a  microscopic 
piece  of  tesselated  pavement,  but  it  requires  a  lense  to  see  its  beauty. 
The  larva  lives  in  a  chamber  between  the  cuticles  of  a  hawthorn  leaf. 
There  are  two  broods  in  the  year,  and  the  larvie  that  feed  up  in  the 
autumn  pass  the  winter  inside  the  dead  leaves  that  fall  to  the  foot  of 
the  hedge.  The  winds  may  carry  the  leaves  long  distances,  and  if  all 
goes  well  the  beautiful  little  traveller  will  appear  in  spring  none  the 
worse  for  his  long  voyage.  One  other  Lithocolletis,  called  mappropri- 
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ately  corylifoliella,  was  al3o  abundant  on  the  hedge.  This  has  orange 
wings  with  white  and  black  lines ;  it  is  a  little  fairy  thing  like  its 
congener.  It  differs,  however,  in  one  particular,  and  that  is  that  its 
larva  mines  the  upperside  of  the  leaf  instead  of  the  underside.  This 
genus  is  very  rich  in  species,  and  is  attached  to  a  great  variety  of 
plants.  Most  of  the  larvre  mine  the  underside  of  the  leaves,  but  a  few 
the  upperside.  They  are  very  constant  in  their  manner  of  mining. 
In  May  two  other  leaf  miners  occurred  on  the  hedge.  One  of  them 
common  to  most  hawthorn  hedges,  Coleophora  nigricella,  lives  during 
the  winter  in  a  minute  dark,  somewhat  boat-shaped  case,  and  in 
spring  makes  small  pale  patches  in  the  leaves  and  then  fastens  its  case, 
which  it  has  now  outgrown  to  a  leaf,  and  mines  out  an  elongate  space. 
It  afterwards  cuts  out  a  new  straight  case,  composed  of  the  two  cuticles 
of  the  leaf  fastened  together  with  silk.  It  then  continues  moving 
from  leaf  to  leaf  eating  out  patches  between  the  cuticles.  When  full- 
grown  it  fastens  its  case,  now  become  the  cocoon,  firmly  to  the  upper 
surface  of  a  leaf.  In  July  the  small  narrow  winged,  very  dark  moth 
appears.  The  other  species,  Coleophora  hemerobiella ,  is  much  larger 
and  very  much  more  local  in  its  distribution.  Its  habits  are  much  the 
same,  but  its  winter  case  is  wrinkled  and  curved  in  a  semi-circle.  It 
makes  large  brown  patches  in  the  leaves,  and  when  full  grown  attaches 
its  long  straight  case  to  a  hawthorn  twig,  where  it  stands  out  at  a  right 
angle.  In  July  the  dark  grey  moth  with  a  dark  spot  towards  the  tip 
of  the  wing  sits  on  the  leaves  during  the  day,  and  flies  softly  about  the 
hedge  at  dusk.  These  two  moths,  in  common  with  all  the  Coleo- 
phorids,  carry  their  antennje  stretched  out  straight  in  front  of  the  head 
when  at  rest. 

In  May  a  dark  grey  moth  with  rather  coppery  tips  to  the  wings 
flitted  along  the  hedge  in  the  sunshine.  This  was  Swammerdam mia 
pyrella.  The  yellow  and  red-brown  larva  lives  in  a  web  stretched  over 
a  leaf,  and  nibbles  the  cuticle  and  parenchyma,  making  a  kind  of 
lattice  work  on  the  surface.  There  are  two  broods,  but  the  moth 
appears  to  be  more  often  observed  in  spring  and  the  larva  more 
abundant  in  autumn.  A  larger  species  of  this  genus,  S.  lutarea,  with 
a  dark  band  across  the  forewing,  occurred  more  sparingly  on  the  hedge 
in  July.  With  regard  to  the  insect  most  in  evidence  in  a  hawthorn 
hedge,  I  would  give  the  palm  to  the  small  ermine,  Hyponomeuta 
padelliis.  In  May  and  June  the  larvse,  dark  grey  with  black  spots,  live 
gregariously  in  a  common  web  which  may  be  seen  from  a  distance. 
The  white  silken  cocoons  may  be  found  in  the  web,  and  the  moths 
with  whitish  forewings  with  numerous  small  black  dots  are  very 
common  in  July  and  August.  They  are  rather  sluggish  in  their 
habits.  A  moth  of  an  opposite  colour  and  nature  used  to  occur  in  the 
hedge  in  May.  It  is  black  with  an  orange  head,  very  lively,  and 
known  as  Spularia  aurifrontella.  It  flies  briskly  in  the  sunshine. 
There  is  also  one  other  lively  black  moth,  Blastodacna  hellerella.  This 
has  a  slender  white  line  running  obliquely  across  the  forewings.  The 
larva  lives  in  the  berries  of  hawthorn,  spinning  two  or  more  together. 
A  third  and  beautiful  black  moth  with  a  broad  white  band,  Recurvaria 
leucatella,  was  very  rare.  I  think  I  only  saw  it  once  in  this  hedge.  It 
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feeds  on  whitethorn  as  does  also  the  larva  of  Teleia  vulgella,  a  dark 
grey  moth  with  a  conspicuous  black  mark  across  the  forewing.  This 
was  no  rarity  in  July. 

There  is  one  little  moth  common  to  most  hawthorn  hedges,  Avhich 
is  easily  recognised  if  we  see  it  at  rest.  Argyrestliia  nitidella  sits  on  its 
head  on  a  leaf  with  its  body  elevated.  It  is  really  amusing  to  watch 
how  carefully  this  little  brown  and  white  moth  will  balance  its  body 
when  bringing  its  white  head  down  to  the  leaf.  The  larva  feeds  in  the 
shoots  early  in  the  year.  There  is  one  more  Coleophora  which  ought 
to  be  mentioned  on  account  of  its  case,  from  which  it  takes  its  name, 
siccifolia.  The  brown  moth  which  flies  in  June  is  seldom  seen,  and 
the  same  observation  is  true  of  the  case  unless  special  search  be  made 
for  it.  The  larva  makes  three  cases,  all  of  similar  construction,  but 
differing  in  size,  out  of  hawthorn  leaves.  The  final  case  is  formed 
about  the  month  of  August  by  mining  an  elongate  patch  in  the  upper 
part  of  a  leaf,  then  rolling  the  margin  of  the  leaf  over  the  mine,  and 
finally  cutting  off  the  entire  upper  portion  so  that  the  larva  walks  off 
with  the  apical  third  of  the  leaf.  It  has  the  appearance  of  carrying 
too  much  sail,  and  was  called  at  one  time  the  clumsy  tailor,  it  is, 
however,  to  my  mind  a  very  clever  cnse.  It  is  attached  to  a  twig  all 
through  the  winter,  looking  merely  like  a  bit  of  dead  leaf,  and  it  does 
perhaps  deceive  even  the  sharp  eyes  of  tits  and  wrens.  Perhaps  in 
looking  along  a  hawthorn  hedge  in  August  or  September,  you  may 
have  noticed  some  round  brown  patches  in  the  leaves.  In  some  years 
they  are  very  numerous.  This  is  the  way  that  the  larvte  of  Cemiostoma 
scitella  mine.  The  minute  larva  when  full  grown  may  be  recognised 
easily  by  the  peculiar  way  in  which  tubercle  iv.  on  the  methathorax, 
1st  and  2nd  abdominal  segments,  is  elongated.  The  moth  appears  in 
June  and  is  very  beautiful.  It  is  grey  with  orange  marks,  and  is 
adorned  with  a  large  velvet  eye  spot  containing  a  rosy  metallic  pupil. 
Before  leaving  our  friend  the  hawthorn  two  tortricids  should  be 
mentioned.  Cnephasia  nubilana,  which  was  noticed  sparingly,  till  one 
year  when  it  was  abundant.  One  afternoon  there  were  fifty  or  more 
flitting  over  one  spot  in  the  hedge,  where  there  was  doubtless  a  lady  of 
attraction.  Since  that  day  I  do  not  remember  seeing  another  specimen 
in  the  hedge.  That  quiet  and  interesting  species,  Acalla  varieyana, 
used  to  sit  on  the  leaves  in  late  summer.  The  form  with  a  white  base 
clouded  with  brown  and  apical  half  brown,  and  the  blackish-purple 
form,  known  as  eirrana,  were  commonly  seen,  but  the  form  asperana , 
in  which  the  basal  half  is  white  and  the  apical  half  blackish,  was 
decidedly  rare. 

The  macrolepidoptera  were  not  very  much  in  evidence.  Camptu- 
qramtna  bilineata,  Opisthograptis  luteolata,  and  Acidalia  aversata  might 
be  induced  to  take  wing  by  aid  of  the  walking  stick.  The  stately  larva 
of  Sphinx  ligustri  would  occasionally,  quite  by  chance,  become  visible 
and  compel  our  admiration  as  it  rested  on  a  branch  of  privet,  of  which 
there  was  a  good  deal  in  the  hedge.  In  this  hedge  I  never  found  this 
larva  on  ash,  but  the  slender  Gracilana  syringella  used  to  attack  both 
privet  and  ash  as  well  as  the  lilacs  across  the  road.  In  July  the 
reddish-brown  tortrix,  Cacoecia  unifasciana,  could  always  be  seen  flying 
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about  the  privet.  It  was  one  of  the  more  abundant  species  at  the 
eastern  end  of  the  hedge,  and  remained  on  the  wing  so  long  that  the 
last  individuals  seen  were  generally  so  worn  as  to  be  hardly 
recognisable.  The  brightly  coloured  hairy  larva  of  Porthesia  similis, 
with  its  warning  lines  of  red,  loved  to  eat  the  hawthorn  leaves  in  the 
sunshine,  but  I  always  avoided  touching  it  on  account  of  its  stinging 
qualities.  Another  hairy  caterpillar  was  that  of  Orgyia  antiqua,  with 
its  tufts  of  hairs,  this  also  liked  the  top  of  the  hedge.  In  late  summer 
the  full  grown  larva  Acronycta  psi,  with  its  broad  pale  yellow  dorsal 
stripe,  was  no  rarity.  In  April  I  once  found  the  larva  of  llrapteryx 
sambucata  on  the  ivy  in  the  middle  of  the  hedge.  I  fancy  they  were 
there  every  year,  but  they  are  easily  passed  over.  I  never  found  them 
on  elder  in  spite  of  the  name.  In  May  the  white  and  grey  Cilix 
glaucata  might  sometimes  be  seen  sitting  on  a  leaf  ;  its  curious  dark 
brown  larva  always  seemed  to  prefer  the  ends  of  the  shoots  where  the 
leaves  were  more  tender.  A  few  plants  of  Malva  rotundifolia  adorned 
the  bank  with  their  pale  lilac  flowers,  and  on  this  the  lovely  soft  green 
larva  of  Ortholitha  cervinata  occurred. 

Lamiiun  album  and  A.  purpureum ,  of  course,  grew  about  the  hedge, 
and  the  latter  was  often  one  of  the  first  plants  to  bloom  in  the  early 
spring.  It  would  keep  pace  with  the  groundsel,  growing  at  the  foot  of 
the  wall  opposite,  where  the  small  red  bees  would  be  darting  about  in 
the  sunshine.  Two  other  labiates  grew  under  the  edge,  and  to  each 
there  was  attached  a  coleophorid.  Ballota  nigra  grew  in  a  clump  with 
its  soft' greyish-green  leaves.  In  spring  some  of  the  leaves  would  have 
conspicuous  pale  patches  on  them,  and  by  lifting  up  those  thus  marked 
the  hairy  case  of  Coleo/ibora  lineolea  would  be  seen,  hanging  from  the 
under  surface.  It  was  quite  easy  to  find  these  cases,  but  much  less 
easy  to  discover  those  of  Coleophora  albitarsella  on  Nepeta  glechuma. 
This  little  plant  with  its  purple  blossoms  would  thrust  its  flowering 
spikes  towards  the  sunshine,  but  there  would  be  a  good  deal  of  it 
growing  hidden  away  among  the  nettles,  and  it  was  usually  to  the 
hidden  parts  that  the  long  dark  cases  were  attached.  I  have  taken 
many  of  them,  but  I  believe  only  on  one  occasion  without  stinging  my 
fingers  with  the  nettles.  The  nettles  themselves  harboured  a  few 
Eurrhypara  urlicata,  and  numbers  of  Simaetkis  fabriciana  might  be 
seen  hovering  over  the  tops  of  them.  There  was  a  fair  amount 
of  bramble  in  the  hedge.  I  will  not  venture  to  decide  to  which  of  the 
particular  sub-species  it  might  have  belonged.  It  was,  however,  the 
food  plant  of  perhaps  the  most  brilliant  moth  of  the  whole  hedgerow. 
Some  of  the  leaves  remained  green  throughout  the  winter,  and  in  some 
of  them  might  be  seen  at  any  time  of  the  year  the  long  gallery  mines 
of  Nepticula  aurella.  This  minute  gem  is  as  gorgeous  as  a  humming¬ 
bird.  The  forewings  appear  purple  with  a  metallic  golden  band  and 
very  dark  apex.  Another  miner  also  common  in  bramble  leaves  is 
Tischeria  margined.  Its  larva  instead  of  making  a  long  gallery,  lorms 
a  short  mine  starting  from  a  point  where  the  egg  was  laid,  and  then 
widening  out  till  it  comes  to  a  rather  abrupt  termination,  something 
like  a  cornucopia.  The  little  moth  with  yellow  wings  bordered  with 
dusky  brown  may  be  seen  sitting  on  the  leaves. 
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In  the  hedge  there  were  several  pieces  of  elm,  Ulmus  campestris, 
and  in  the  leaves  of  this  two  interesting  Nepticula  larvte  mined. 
N.  marpinella  is  a  handsome  moth,  the  base  of  the  forewings  being 
brassy  golden,  then  follows  a  silver  metallic  band  set  off  by  the  black 
apex.  It  takes  its  name  from  the  larval  mine,  which  is  long  and  runs 
very  close  to  the  edge,  and  even  into  the  serrations  of  the  leaf.  The 
other  species,  N.  viscerella,  is  still  smaller  and  very  dark  brown  without 
markings.  It  also  takes  its  name  from  the  mine  which  occupies  a 
small  space  and  is  closely  bent  and  folded  on  itself.  There  were  two 
tall  climbers  in  the  hedge,  one  Tamus  communis,  was  remarkable  for 
the  graceful  shape  and  glossiness  of  its  leaves,  and  the  other,  Calysteyia 
sepium,  for  its  lovely  white  flowers.  The  smaller  Convolvulus  aroensis, 
with  its  pink  and  white  blossoms  was  also  present.  The  two  last 
mentioned  afford  nourishment  to  the  little  hairy  larvae  of  Alucita 
pentadactyla,  the  white  plume,  certainly  one  of  the  most  exquisite  of 
our  native  lepidoptera.  I  have  verbal  testimony  that  this  delicate 
moth  was  an  inhabitant  of  the  hedge  seventy  years  ago.  A  very 
interesting  species,  Bedellia  somnulentellci,  mines  the  leaves  of  both  the 
greater  and  lesser  convolvulus.  The  prettily  marked  larva,  though 
mining  right  into  the  leaves,  moves  freely  from  one  leaf  to  another, 
and  the  pupa  is  of  peculiar  shape  and  exposed  without  a  cocoon, 
reminding  one  of  a  Fiend  pupa.  It  did  not  occur  every  year,  but 
when  it  did  there  were  generally  several  specimens.  The  moth  is  dark 
grey  with  darker  speckles.  In  the  late  afternoon  in  May,  Elachista 
rufocinerea,  a  little  whitish  moth  marked  with  ochreous  brown,  might 
be  seen  flying  along  the  hedgerow.  The  larva  mines  the  leaves  of 
grasses,  of  which  there  were  Holcus  mollis,  Dactylus  glomeratus,  Brachy- 
podium  sylvaticum .  growing  at  the  foot  of  the  hedge  as  well  as  in  the 
meadow  with  many  others.  Among  these  Alopecurus  penicillatus  and 
Triset  urn  fiavescens  may  be  mentioned. 

Towards  the  western  end  of  the  hedge  there  was  a  piece  of  market 
garden  ground,  and  on  the  borders  of  this,  Chenopodium  album  was  a 
common  weed.  At  least  three  species  of  lepidoptera  were  attached  to 
this.  The  larvae  of  Lita  atriplicella  used  to  feed  between  leaves  which 
they  spun  together.  Those  of  Okrysopora  hermannella  mined  the  leaves 
in  broad  green  galleries  sometimes  forming  blotches,  while  C.  stipella 
var.  naeviferella  made  circular  white  mines  often  in  the  same 
individual  plant.  C.  hermannella  is  a  singularly  handsome  moth,  being 
black  and  red  with  silvery  markings.  The  other  is  very  dark  with 
yellow  spots.  In  later  years,  to  prevent  the  animals  straying,  the 
meadow  behind  the  hedge  was  enclosed  by  strands  of  barbed  wire. 
These  were  mostly  fastened  to  posts  made  of  the  stems  of  old  plum 
trees.  In  these  posts  from  June  to  March  the  elongate  grey  larvte  of 
Dasycera  sulphurella  used  to  live.  In  dull  w'eather  in  May  the  dark 
moths  w:ith  yellow  marks  on  the  forewdngs  might  be  seen  sitting  on  the 
posts,  but  on  sunny  days  they  would  fly  freely,  then  showing  their 
yellow  hindwings. 

Life  in  this  hedge  could  not  always  have  been  passed  in  a  bed  of 
roses.  There  was  certainly  severe  competition.  I  remember  finding 
on  one  occasion  a  Coleophorid,  a  Lithocolletis,  and  a  Nepticula,  all 
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mining  the  same  small  hawthorn  leaf.  The  first  mentioned,  of  course, 
could  easily  move  off  to  another  leaf,  but  the  other  two  depended  on 
that  one  leaf  for  their  existence.  In  the  spring  and  early  summer  the 
aspect  appeared  more  peaceful.  There  were  the  birds,  of  course,  and 
ichneumons,  but  except  Salticus  the  spiders  and  the  hemiptera  were 
then  all  so  small  that  they  were  scarcely  in  evidence.  As  the  summer 
advanced  the  hemiptera  grew  larger  and  more  formidable,  and  in 
September  in  some  years  nearly  the  whole  hedge  was  covered  with  the 
webs  of  spiders.  It  seemed  a  puzzle  how  any  small  moths  or  diptera 
could  fly  in  and  out  of  the  hedge  without  being  captured,  and  yet  one 
might  see  Acalla  variegana  sitting  in  peace  and  comfort  on  the  leaves, 
or  Lita  costella  flitting  about  the  leaves  of  Solatium  dulcamara.  Under 
these  conditions  it  is  probably  a  case  where  ignorance  is  bliss.  The 
lives  of  these  little  beings  are  so  short,  and  experience  of  danger  is 
generally  so  fatal  to  them,  that  I  fancy  they7  live  most  of  their 
imaginal  life,  at  least,  in  paradise.  It  is  true  that  many  insects  are 
apparently  so  timid  that  even  a  shadow  will  frighten  them,  but  I  think 
that  all  the  while  they  are  left  in  peace,  they  enjoy  their  lives  without 
the  slightest  thought  of  danger.  (I  do  not  think  it  possible  that  a 
larva,  for  instance,  could  think  to  himself  in  the  morning :  “  Had 
another  good  night.  No  marauding  beetle  disturbed  my  slumbers,  and 
I  hope  there  will  be  no  ichneumon  attacks  to-day  !”) 

In  conclusion,  I  will  attempt  to  describe  the  hedge  firstly  on  a 
December  afternoon,  and  secondly  on  a  May  morning. 

A  December  Afternoon. 

Everything  is  perfectly  still,  there  is  not  a  breath  of  wind,  the  soft 
mild  air  seems  laden  with  moisture.  The  herbage  at  the  foot  of  the 
hedge  lies  discoloured  and  stricken.  The  hedge  itself  is  stiff  and 
prickly  and  bare,  except  a  few  brown  leaves  that  still  cling  on.  In 
the  dull  half  light  of  the  winter  afternoon  we  might  imagine  that  life 
had  forever  departed  from  the  hedge,  that  never  again  would  it  burst 
into  leaf  and  team  with  insects.  But  life  is  there  even  in  December. 
As  we  approach  the  hedge  some  small  flies  rise  up  and  vanish  in  the 
still  air.  Here  on  a  twig  just  above  a  bud  is  a  minute  black  case, 
inside  is  the  living  larva  of  Coleophora  nigricella,  and  not  far  off  is  a 
wrinkled  curved  case.  That  is  the  shelter  in  which  Coleophora 
hemerohiella  passes  the  winter.  On  another  larger  twig  we  see  a  small 
brown  dome.  This  is  the  tent  that  covers  a  batch  of  Hyponomeuta 
padellus  larv®.  In  August  the  moth  had  laid  a  batch  of  eggs,  one 
partly  over  the  other  like  the  tiles  of  a  roof.  In  a  week  or  two  these 
eggs  hatch,  and  the  larvte  remaining  beneath  the  empty  egg  shells 
spin  them  firmly  to  the  bark  of  the  twig  and  sleep  snugly  beneath  this 
roof  till  winter  is  over.  If  lucky  enough,  we  may  even  see  a  blue-grey 
moth  with  its  wings  partly  folded  round  a  twig.  This  would  be 
Kxapate,  congelatella,  which  for  some  reason  chooses  December  for  the 
month  of  its  appearance.  Among  the  fallen  leaves  at  the  foot  of  the 
hedge  are  many  containing  pup®  of  the  genus,  Lithocolletis.  So  that 
even  in  the  dullest  time  of  the  year  we  may  find  something  of  interest 
in  the  hedge.  Nor  must  we  forget  that  the  descendants  of  most  of  the 


1915 


57 


'myriad  creatures  that  haunted  the  hedge  in  summer  are  hidden  some¬ 
where  about  the  hedge  in  winter  in  one  stage  of  life  or  another. 

A  May  Morning. 

Last  night  there  was  just  a  touch  of  rain  which  sweetened  the  air 
and  took  the  dust  off  the  leaves.  To-day  the  sun  is  hot  and  the  hedge 
is  a  mass  of  fresh  green  leaves,  enlivened  here  and  there  by  the  young 
red  shoots,  while  on  the  top  are  some  sprays  of  white  blossom  which 
scent  the  air.  Here  is  the  chaffinch  singing,  and  from  the  distance 
•comes  the  note  of  the  cuckoo.  Two  or  three  swallows  are  skimming 
over  the  meadow,  Fieri s  napi  flutters  by,  and  as  we  look  up  we  catch 
sight  of  Celastrina  aryiolus.  Presently  something  very  small  flies 
■quietly  over  the  leaves,  and  when  it  settles  we  recognise  Lithocolletis 
oxyacanthae ,  and  further  on  we  find  L.  corylifoliella  at  rest  on  a  leaf. 
We  shall  probably  see  several  more  of  each  of  these  quiet  moths  if  we 
look  for  them.  Then  there  are  some  little  very  dark  moths  with 
orange-brown  tips  to  their  forewings  sporting  over  the  hedge  ;  they  are 
tortrices,  Pamene  rhediella.  Here  on  a  leaf  is  the  larva  of  Coleophora 
niyncella,  hard  at  work  cutting  out  a  new  case.  Down  below  C. 
■lineolea  is  on  the  margin  of  a  leaf  of  black  horebound  adding  a  portion 
to  its  old  case.  Then  we  see  Swanunerdamwia  pyrella  merrily  flying 
along  in  the  sunshine  in  and  out  among  the  leaves,  and  as  we  look 
along  the  hedge  we  see  many  of  them  apparently  seeking  their  lady¬ 
loves.  Plere  quietly  resting  on  a  bramble  leaf  is  Tischeria  viaryinea, 
and  above  on  a  hawthorn  leaf  is  a  whitish  patch.  This,  on  closer 
inspection,  we  find  to  be  Cilix  ylaucata  ;  quite  a  giant  compared  with 
the  smaller  tineids.  There  on  the  top  of  the  hedge  is  the  gay  larva  of 
Porthesia  similis.  Here  round  a  post  are  two  or  three  moths  flitting 
about,  and  by  the  amount  of  yellow  visible  we  know  them  to  be 
Dasycera  sulphurella.  There  is  a  shoot  of  hawthorn  with  a  fine  thick 
web  spun  over  it.  Inside  we  see  the  little  pale  ochreous  larvae  of 
Hyponomeutci  padella.  As  we  sit  on  the  stile  looking  along  the  top  of 
the  hedge  and  getting  a  foreshortened  view,  we  can  see  scores  of  winged 
fairy  things  in  the  acme  of  enjoyment.  The  morning  that  we  have 
been  longing  for  all  through  the  winter  has  come  at  last,  and  it  is  so 
beautiful,  and  our  old  friend  the  hedge  is  so  full  of  life  that  we  are 
loth  to  leave  it.  As  we  turn  away  the  last  thing  we  see  is  the  gallant 
little  S.  pyrella,  still  Hying  in  and  out  of  the  hawthorn  leaves. 


THE  TREATMENT  OF  NATURE  IN  ENGLISH  GOTHIC  DESIGN. 

(Read  June  1st,  1915,  by  Miss  F.  BAGUST.) 

The  English  designers  of  the  Gothic  period  did  not  revel  in  the 
reproduction  of  natural  forms  to  anything  like  the  same  extent  as  the 
Oriental  races,  as  far  as  we  can  tell  from  the  few  rare  examples  of 
■early  Asiatic  art  now  extant. 

Yet  for  many  reasons  perhaps  it  is  just  as  well  that  the  somewhat 
severe  and  reserved  temperament  of  the  English  is  generally  apparent 
in  the  work  of  the  Middle  Ages,  for  it  imparts  to  architectural  ornament 
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a  dignity  and  majesty  which  cannot  be  obtained  when  a  freer  interpre¬ 
tation  of  plant-life  exists.  To  appreciate  fully  Gothic  foliage  at  it s 
best,  one  must  study  its  evolution  through  Saxon  and  Norman  times, 
see  how  it  was  influenced  by  the  work  of  other  nations,  and  watch  the 
interesting  experiments  of  the  12th  century  artists  as  they  slowly  felt 
their  way  towards  something  peculiarly  characteristic  of  our  island 
race,  an  art,  typically  English,  without  any  continental  flavour  about 
it.  It  took  over  one  hundred  years  to  perfect  this  style,  and  even  in 
the  thirteenth  century  we  still  find  the  springtide  of  natural  forms, 
when  there  was  plenty  of  stalk,  but  the  leaves  were  small  and  unde¬ 
veloped,  and  the  flowers  were  only  budding. 

Yet  as  the  spring  is  to  many  people  the  most  beautiful  and  in¬ 
vigorating  of  all  the  seasons,  so  is  the  work  of  this  time  to  most  lovers 
of  archeology;  there  is  a  freshness  and  fascination  about  this  early 
Gothic  work  that  appeals  to  the  heart  far  more  than  many  examples 
more  matured,  and  more  magnificent. 

Although  one  turns  to  architectural  ornament  as  the  chief  expres¬ 
sion  of  the  artist’s  skill,  it  is  unwise  to  pass  over  the  minor  crafts, 
such  as  ironwork,  illuminated  manuscripts,  embroidery,  and  the  like, 
for  without  them  we  cannot  properly  estimate  the  use  of  natural  forms 
in  design,  and  a  one-sided  impression  of  the  subject  is  left  upon  the 
brain. 

The  thirteenth  century  is  the  great  period  for  Gothic  art.  The 
designers  then  treated  nature  in  the  best  possible  way,  not  imitating 
her,  but  taking  what  was  best  for  their  purpose,  conventionalizing  the 
flowers  and  foliage  enough  to  prevent  any  one  from  thinking  they  were 
endeavouring  to  outrival  God’s  handiwork. 

Lincoln,  Wells,  and  Salisbury  all  possess  grand  specimens  of  a 
particular  kind  of  foliage,  that  generally  known  as  “stiff-leafed,”  but 
the  term  is  as  inappropriate  as  any  can  be,  “  wind-tossed  ”  would  be 
much  better,  for  the  leaves  do  suggest  by  their  freedom  of  arrangement 
that  they  are  blown  about  by  a  passing  breeze.  The  stalks  are  so 
designed  that  they  spring  up  from  the  necking  of  the  eapital  as  if  it 
were  the  earth  that  nourished  them,  while  the  leaves  fall  over  naturally, 
and  gracefully,  there  is  no  servile  imitation,  but  a  strong  and  sturdy 
adaptation  to  serve  a  special  purpose. 

As  the  thirteenth  century  wore  away,  there  crept  in  gradually  a 
slight  tendency  to  copy  nature  more  closely,  a  greater  variety  of  plants 
can  be  recognised,  some  of  the  favourites  being  the  vine,  oak,  and 
maple. 

A  strong  likeness  to  a  certain  little  fern  that  grows  in  the  crannies 
of  old  walls,  can  also  be  found  among  much  carving,  stained  glass,  and 
illuminated  manuscripts,  and  it  is  not  wonderful  that  the  beauty  of 
this  tiny  plant  should  suggest  to  the  designer,  a  suitable  subject  for  his 
brush  or  chisel. 

The  late  thirteenth  and  fourteenth  centuries  are  fuller  of  interest 
to  the  student  of  natural  history  than  any  other.  The  designers  simply 
revelled  in  imitating  nature,  and  certainly  their  skill  in  carving  has 
seldom  been  surpassed.  The  Chapter  House  at  Southwell,  which  dates 
from  about  1280,  contains  some  of  the  very  finest  specimens  of 
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naturalistic  foliage  in  England.  Every  capital  and  spandril  is  of  a 
different  design,  and  quite  a  number  of  plants  are  represented,  among 
them  being  the  vine,  hawthorn,  and  hop.  The  undercutting  is  mar¬ 
vellous,  and  every  part  is  most  carefully  finished,  whether  seen  or  not. 

The  treatment  of  the  foliage  at  Southwell  is  close  on  realism,  yet 
the  designer  shows  a  certain  amount  of  discretion,  and  each  part  is  well 
planned,  and  spaced. 

Only  a  few  years  later  than  the  w'ork  at  Southwell,  is  the  wonderful 
shrine  of  St.  Frideswide  in  Oxford  Cathedral,  which  possesses  great 
beauty  of  design  and  execution. 

Here  are  to  be  found  the  bryony,  sycamore,  columbine,  vine,  fig, 
and  other  plants,  well-designed  and  modelled,  although  the  technique 
as  a  whole,  is  somewhat  inferior  to  that  at  Southwell. 

Mr.  Bond,  in  his  “  Gothic  Architecture  in  England,”  well  describes 
this  brief  period  of  imitative  art  thus: — “  The  reign  of  purely  natural¬ 
istic  foliage  was  short,  and  being  peculiarly  characteristic  of  the 
period  c  1280-1315,  it  is  often  a  useful  criterion  of  chronology. 

“  As  specimens  of  craftsmanship  these  carvings  are  simply  con¬ 
summate.  Every  capital,  corbel,  spandril,  boss,  is  a  masterpiece. 

“  Nevertheless  it  was  a  mistake,  and  stands  on  a  far  lower  level 
than  the  conventional  designs  it  superseded.  It  was  a  mistake  to 
attempt  to  compete  with  nature,  man’s  best  efforts  can  be  no  more 
than  a  coarse  reminiscence  of  nature,  the  humblest  herb  that  grows  in 
the  cranny  of  the  wall,  has  a  beauty  man  cannot  emulate. 

“  The  more  successful  he  is,  the  more  faithful,  true,  and  exact  his 
reproduction  of  leaf,  berry,  or  bloom,  the  more  he  invites  comparison 
with  nature,  and  must  suffer  from  the  comparison.  The  more  painting 
and  sculpture  resemble  camera  work,  the  less  artistic  they  are.  Design, 
indeed,  there  was  none,  what  credit  there  was,  belonged  to  the  mason, 
and  to  nature,  who  fashioned  the  leaf,  fruit,  and  bloom.” 

About  1320  and  onward,  there  came  over  England  a  wild  craze  for 
the  ogee  curve,  that  sinuous  subtle  line  that  suggests  grace  rather 
than  strength,  and  elegance  than  simplicity. 

The  Eastern  Sepulchre  at  Hawton  Church,  Notts,  shows  the  ogee 
curve  in  many  aspects,  either  as  a  supporting  arch,  for  which  it  is 
very  unfitted,  or  as  the  outline  and  contour  of  the  ornament. 

Foliage  thus  became  extravagantly  modelled  as  if  to  show  the 
wonderful  power  over  his  tools  that  the  14th  century  sculptor  possessed. 

He  forgot  the  beauty  of  a  simple  treatment,  and  loved  the  bulbous 
and  contorted  surfaces  he  undertook  to  carve. 

To  quote  Mr.  Bond  again,  “  it  was  as  if  the  craftsman  had  grown 
weary  of  copying  healthy  foliage,  and  picking  up  some  leaf  stung  by  a 
fly,  had  set  to  work  to  reproduce  diseased  foliage,  for  the  sake  of  the 
bulbous  swellings  that  gave  the  admired  ogee  curve.”  In  the  14th 
century  the  idea  of  ornamenting  stone  walls  with  carved  diaper  work 
came  to  perfection,  and  many  beautiful  examples  exist  all  over  the 
country. 

The  word  diaper  has  a  peculiar  interest  for  us  just  now,  for  round 
its  birthplace  this  terrible  war  has  raged  for  so  long.  It  wants  some 
stretch  of  imagination  to  connect  the  word  with  Ypres,  that  interesting 
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Belgian  town,  once  so  famous  for  its  textile  factories,  yet  it  was  here 
that  a  certain  cloth  was  made  in  the  Middle  Ages,  that  was  ornamented 
with  square  patterns.  These  woven  stuffs  d’Ypres  were  often  used  to 
hang  round  the  churches  and  houses  on  festive  occasions,  and  gave 
rise  to  the  idea  of  carving  the  walls  themselves,  and  then  painting 
them  ;  the  original  effect  must  have  been  very  rich  and  handsome. 

At  Lincoln  there  is  a  stone  screen,  covered  both  sides  with  diaper 
work  modelled  upon  the  ogee  curve,  the  flower-like  rosettes  bear  but 
little  resemblance  to  any  particular  species,  and  yet  there  is  nothing- 
mechanical  about  them,  each  flower  differs  slightly  from  its  fellows, 
showing  the  stamp  of  the  hand,  not  of  the  mould.  The  centre  of  one 
flower  forms  a  nest,  and  across  two  others  are  birds  flying  to  and  fro, 
a  delightful  little  touch  of  nature. 


After  the  much  modelled  work  of  the  14th  century,  the  pendulum 
swung  back  lo  a  more  conventional  rendering  of  natural  forms,  not  the 
stately  growth  of  the  13th  century,  but  rigid  symmetrical  leaves, 
shrunken  in  size  and  angular  in  outline.  To  see  late  Gothic  foliage 
at  its  best,  one  naturally  turns  to  wood-carving  rather  than  to 
sculpture,  the  more  pliable  material  made  it  easier  to  show  its  dried 
up,  crinkly,  appearance. 

Buskin  aptly  describes  the  northern  Gothic  leafage  of  this  time  as 
“  Crisp  and  frost-bitten,  wrinkled  at  the  edges,  and  sparkling  as  if  with 
dew.”  It  certainly  does  suggest  the  winter  of  mediaeval  art,  yet  even 
in  its  coldness,  there  is  some  beauty  left,  as  the  exquisite  screens, 
pulpits,  and  bench  ends  of  the  east  and  west  of  England,  can  prove. 

In  the  churches  of  Devon  and  Cornwall,  there  are  to  be  found 
occasionally,  perfect  treasure  houses  of  sculptured  capitals,  based  upon 
nature,  as  at  Kenton  and  Ogwell. 

A  series  of  these  elaborate  features  has  a  great  artistic  value  in  the 
designing  of  a  church  interior,  for  the  difference  between  the  smooth¬ 
ness  of  the  column  below,  and  the  mouldings  above,  with  the  fretted 
surface  of  the  carving,  is  very  valuable,  it  arrests  the  eye,  accentuates 
the  importance  of  the  capital,  and  a  long  row  of  them  make  a  strong 
horizontal  line,  which  counteracts  any  vertical  tendency  that  might 
give  a  sense  of  weakness  to  the  proportions. 

Gothic  art  gradually  faded  away  in  the  15th  century,  but  even  in 
tbe  first  half  of  its  successor,  some  rich  leafage  work  was  done,  a  last 
spurt,  as  it  were,  before  it  gave  place  to  another  style. 

One  of  the  richest  specimens  of  Tudor  stone  carving  is  the  Oldham 
Chantry,  Exeter,  it  is  really  too  lavishly  ornamented,  for  like  many 
other  late  Gothic  buildings,  almost  all  the  surfaces,  flat  or  moulded, 
were  worried  into  some  kind  of  pattern  ;  there  is  no  repose. 

There  is,  as  before  mentioned,  a  certain  coldness  about  this  work, 
in  spite  of  its  excellent  technique,  good  drawing,  and  careful  planning. 
It  seems  uninspired,  and  lacks  soul,  the  tender  individual  touch  is 


missing.  The  carving  is  neat  and  accurate,  but  it  does  not  appeal  to 
the  imagination  half  as  much  as  the  rougher  and  simpler  work,  into 
which  one  feels  the  artist  has  put  his  best  thought  and  skill. 

It  has  been  said  that  “  Variety  is  the  salt  of  ornament,”  and  this  is 
entirely  true  of  Gothic  art  at  its  best ;  of  course,  there  are  certain 
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characteristics  running  through  each  century,  roughly  speaking,  but 
each  artist  worked  out  his  interpretation  of  nature,  setting  his  seal 
upon  it,  and  making  it  his  alone. 

If  the  designers  of  the  Middle  Ages  were  too  reserved  in  their  use 
of  nature,  the  artists  of  the  Renaissance  went  to  the  opposite  extreme, 
and  the  traditions  of  ecclesiastical  art  no  longer  holding  good,  they 
worked  for  self-glorification,  their  enthusiasm  for  something  gay 
and  pretty  knew  no  bounds,  and  one  only  has  to  go  through  some  of 
our  museums  to  see  what  happened. 

The  artists  of  the  17th  and  18th  centuries  loved  nature  so  much, 
that  they  reproduced  her  in  every  aspect,  whether  suitable  or  not. 

They  did  not  stop  to  make  an  agreement  with  her,  and  accept  only 
what  good  ornament  requires,  but  they  laid  hold  of  everything ; 
flowers  and  fruit,  beasts,  birds,  caterpillars,  and  snails  were  jumbled 
together  in  hopeless  confusion. 

One  can  have  too  much  of  a  good  thing,  and  too  much  nature  in 
ornament  is  a  mistake,  especially  on  any  object  that  has  a  utilitarian 
purpose.  The  Gothic  designers  never  sinned  deeply  in  this  respect, 
and  although  we  may  be  critical  at  times,  there  are  few  people  who 
do  not  love  and  respect  the  work  they  have  left  us. 
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NOTES  ON  THE  LIFE-HISTORY  AND  VARIATION  OF  EUCHLOE 

CARDAMINES,  L. 

(Read  November  2nd,  by  HAROLD  B.  WILLIAMS,  LL.B.,  F.E.S.) 

On  Maich  17th,  1914,  I  read  before  this  Society  a  short  paper  on 

The  minor  variation  of  Kuchlo'e  card  amines .”  That  paper  was  wofully 
incomplete  for  several  reasons,  the  chief  being  that  the  amount  of 
research  work  necessary  was  considerably  greater  than  the  time  avail¬ 
able  for  the  preparation  of  the  paper  would  allow.  However,  the  paper 
served  as  an  introduction  to  the  subject,  and  I  hope  the  society  will 
accept  my  apologies  for  the  somewhat  belated  completion  of  the  work. 

In  the  present  paper  will  be  found  brought  together  most  of  the 
useful  information  hitherto  published  as  to  the  life-history  and  varia¬ 
tion  of  the  species,  supplemented  by  notes  of  my  own. 

Lo  the  best  of  my  knowledge  there  is  no  synonymy  to  unravel,  at 
any  rate  so  far  as  the  specific  name  is  concerned.  Thus  there  is  no 
fear  of  a  name  obsolete  for  all  practical  purposes  and  unknown  to  this 
generation  being  revived  and  thrust  upon  an  unwilling  entomological 
public  as  the  true  and  original  name  of  the  species. 

Original  Description. — The  original  description  reads  as  follows  : 

“  P-D.  alis  integerrimis  rotundatis  albis ;  primoribus  medio  fulvis, 
posticis  subtus  viridi  nebulosis.”  (Linn.,  Syst.  Nat.,  ed.  x.,  p.  468.) 

Imago. — The  expanse  of  the  wings  varies  from  30mm.  to  52mm., 
these  measurements  being  extreme  in  each  direction.  Commonly  from 
37mm.  to  46mm.  My  smallest  $  expands  34mm.,  smallest  7  42mm.; 
my  largest  $  expands  47mm.,  largest  $  50mm.  Frohawk  gives  the 
average  expanse  as  46mm.,  which  is,  I  think,  rather  large.  In  my 
experience  42mm.,  the  figure  quoted  by  Wheeler,  is  a  fair  average. 

Upperside — Male. — The  ground  colour  white,  the  apex  of  forewings 
black,  dusted  over  more  or  less  densely  with  orange  scales,  the  outer 
margin  spotted  with  black,  dusted  with  orange  at  the  ends  of  the  ner- 
vures,  these  spots  being  frequently  confluent  towards  the  apex.  Fringes 
chequered  with  black  and  white;  the  discoidal  spot  black,  the  costal 
area  frequently  suffused  with  pale  yellow  and  slightly  dusted  with  black, 
the  outer  half  of  the  wing  occupied  by  a  rich  orange  patch,  extending 
inwardly  as  far  as,  or  just  within,  the  discoidal  spot,  rarely  reaching 
the  anal  angle,  occasionally  terminating  well  above  it.  The  marbling 
of  the  underside  shows  through,  appearing  very  pale  grey  on  the  hind^ 
wing,  the  tips  of  the  hindwing  nervures  black,  the  fringes  marked  with 
black  at  the  nervures.  The  two  or  three  black  spots  at  the  outer  angle 
usually  more  strongly  marked  than  the  remainder.  The  base  of  all 
wings  dusted  with  black. 

Female. — Slightly  larger  than  the  $  ,  the  orange  patch  on  fore¬ 
wings  absent ;  black  apical  marking  larger,  and  dusted  with  white,  not 
orange,  scales  ;  the  discoidal  spot  larger. 

Underside — Male. — The  forewing  white,  costal  area  ochreous- 
yellow  spotted  with  black,  the  apex  white,  dusted  with  black  and 
yellow  scales,  giving  the  appearance  of  a  pale  greenish  mottling,  outer 
margin  similarly  mottled,  rather  more  strongly.  The  apical  patch 
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more  extensive  than  on  the  upperside,  the  orange  patch  less  extensive 
in  consequence,  and  usually  less  fiery  in  colour.  The  hindwings  white, 
ornamented  with  an  intricate  marking,  apparently  of  a  yellowish-green 
colour.  There  is  no  green  pigment,  the  appearance  being  due  to 
a  mixture  of  black  and  yellow  scales. 

Female. — Similar,  but  without  the  orange  patch  on  the  forewings. 
On  the  underside  the  apical  patch  is  not  larger  than  in  the  male,  as  on 
the  upperside,  and  the  disparity  in  size  of  the  discoidal  spots  is  not  so 
marked. 

Sexual  Dimorphism. — The  nature  of  the  sexual  dimorphism 
exhibited  by  this  species  is  indicated  in  the  above  short  descriptions. 
The  orange  patch  in  the  male  is  variable  in  extent,  usually,  in  British 
specimens,  extending  to  just  within  the  discoidal  spot.  Occasionally, 
particularly  in  small  specimens,  it  only  just  reaches  the  discoidal  spot. 
In  some  specimens  the  patch  is  more  extensive,  e.</.,  Earl  refers  (Fnt. 
Rec.,  xxii,  p.  167),  to  the  capture  near  Tasch  of  “  the  Swiss  form  of  R. 
cardamines ,  large  and  strong  on  the  wing,  the  large  orange  tips 
covering  quite  two-thirds  of  the  upper  wing.”  Frohawk  exhibited  a 
form  (South-London  Ent.  Soc.,  March  27th,  1918),  in  which  “the 
discoidal  spots  of  the  forewings  were  considerably  within  the  orange 
apical  area,”  clearly  a  form  with  enlarged  orange  blotch,  though  the 
description  seems  to  suggest  a  change  in  position  of  the  discoidal  spots. 
It  is  to  be  noted  that,  though  in  British  specimens  it  is  rare  for  the 
orange  patch  to  he  so  extensive  as  to  reach  the  anal  angle,  this  is 
common  in  Continental  specimens,  and  was  suggested  by  the  late  Mr. 
Jenner  Weir  to  be  a  character  definitely  separating  the  British 
specimens  as  a  local  race.  (See  Proc.,  South-London  Ent.,  etc.,  Soc., 
1888-9,  p.  40). 

A  male  with  orange  patches  on  the  hindwings  was  in  the  “Briggs 
coll.,”  and  was  sold  with  that  collection.  A  detailed  description  of 
this  specimen  would  be  interesting,  but  I  am  unable  to  trace  it. 

Females  with  irregular  orange  markings  occur  with  some  frequency. 
One  suspects  these  to  be  gynandromorphic  in  some  degree,  and  they 
will  he  referred  to  under  the  heading  “  Gynandromorphism.” 

Variation. — This  species  is  probably  the  most  variable  of  our 
native  Pieridie,  and  it  is  very  difficult,  and  indeed,  almost  impossible, 
to  classify  the  various  forms  in  any  satisfactory  manner.  The  varia¬ 
tion  in  size  I  have  already  dealt  w'ith.  It  remains  to  add  that  small 
specimens  are  knowrn  as  ab.  minora,  Selys.,  or  ab.  turritis,  Och.,  and 
large  specimens  as  ab.  major,  Tutt.  The  ground  colour  is  subject  to 
variation  in  both  sexes.  The  male  occasionally  develops  a  yellow’  tint, 
not  very  pronounced  as  a  rule,  though  a  specimen  has  been  recorded  as 
yellow  as  Euchloe  euphenoides.  A  yellow  suffusion  on  the  underside  of 
the  forewdngs  is  rather  common  (ab.  citronea,  Wheeler).  The  female 
occasionally  has  the  hindwings  suffused  with  yellow  (ab.  ochrea,  Tutt), 
and  this  is  particularly  characteristic  of  Irish  specimens.  The  orange 
patch  on  the  forewings  of  the  male  is  subject  to  considerable  variation, 
both  in  extent  and  in  intensity  of  colouring.  There  is  a  very  fine 
“lemon-tipped”  form  (ab.  aureofiavescens,  Ckll.),  and  all  sorts  of 
intermediates  occur  between  this  and  the  type.  In  looking  over  a  long 
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series  of  what  one  would  ordinarily  describe  as  “  typical  ”  specimens 
in  this  respect,  numbers  of  different  tints  are  observable,  the  difference 
being  negligible  for  practical  purposes,  and  certainly  not  warranting 
the  imposition  of  a  kind  of  super  tax  on  the  entomological  memory,  by 
the  allocation  of  aberrational  names,  but  interesting  as  leading  up  to 
the  extreme  forms,  e.g.,  an  example  with  “  curious  pale  orange  ”  tips  is 
recorded  by  South  (Ent.  xxxv.,  p.  2),  taken  at  Plumstead  by  Sabine. 
On  the  underside  the  orange  patch  is  sometimes  less  extensive,  and 
specimens  occur  with  inter-neural  white  dashes.  The  black  apical 
markings  vary  in  both  sexes,  forms  occurring,  more  commonly  in  the 
5  ,  with  the  apex  light  grey  instead  of  black,  owing  to  the  white  scales 
with  which  the  apex  is  dusted  spreading  over  the  whole.  The  apical 
blotch  may  be  extended  inwards  in  the  direction  of  the  discal  spot,  and 
I  have  a  fine  form  of  the  male  in  which  the  black  outer-marginal  spots 
are  united  to  each  other  and  to  the  apical  blotch,  forming  a  continuous 
band  along  the  outer  margin  of  the  wing,  and  turning  inwards  close  to 
the  hind  margin  as  far  as  the  edge  of  the  orange  patch. 

A  rare  aberration  (ab.  lasthenia,  Mill)  has  the  black  markings 
entirely  suppressed,  an  instance  of  true  albinism. 

The  development  of  a  discoidal  spot  in  the  hindwing  is  a  not  un¬ 
common  form  of  aberration,  and  occurs  also  in  Euchloe  euphenoides  and 
in  Anthocharis  tagis  var.  bellezina  (vide  Ent.  Rec.,  xxi.,  p.  151). 

The  discoidal  spots  of  the  forewings  vary  from  minute  dots  to  large 
and  conspicuous  spots. 

In  the  Entom.,  xxxi.,  p.  300,  is  a  note  of  an  exhibit  by  Merrifield 
of  specimens  of  E.  cardamines,  bred  as  a  result  of  temperature  experi¬ 
ments,  those  cooled  having  the  apices  of  the  wings  darker  and  the 
discal  spots  smaller  than  those  which  had  been  forced. 

Various  bizarre  and  unclassifiable  forms  have  been  recorded  from 
time  to  time,  e.g.,  Sabine  records  (Ent.,  xxxvi.,  p.  289)  a  5  specimen 
taken  in  May,  1902,  at  Darenth,  having  two  longitudinal  streaks 
on  the  underside  of  the  hind  wings,  extending  from  just  inside  the  cell 
almost  to  the  outer  margin  of  the  wing.  We  are  not  told  what  colour 
these  streaks  are.  In  the  Mason  coll,  there  was  a  $  in  which  the 
orange  patch  on  the  left  forewing  did  not  extend  to  the  apex. 

In  the  Ent.  Rec.,  x.,  p.  257,  Thornhill  describes  a  specimen 
captured  in  May,  1898,  near  Boxworth,  Cambs.,  and  figures  both  sur¬ 
faces.  The  specimen  is  a  ?  ,  and  has  “  the  right  forewing  entirely 
blackened,  except  along  the  costa,  which  is  normal,  and  there  are  two 
or  three  slender,  broken,  whitish  streaks  running  through  the  discoidal 
cell  to  the  outer  margin  ;  another  short  marginal  one  is  placed  just 
above  the  anal  angle.  The  outer  fringes  are  of  tbe  same  dull  blackish 
tint.  The  right  hindwing  is  quite  normal  and  shows  no  melanic 
tendency  whatever.  The  left  forewing  is  normal  towards  the  costa 
and  apex,  but  is  blackened  towards  the  inner  margin  from  the  anal 
angle  to  the  base.  Similarly  the  left  hindwing  is  normal  in  its  upper 
part,  but  the  lower  half  is  almost  entirely  melanic,  and  the  fringes 
agree  in  tint  with  that  part  of  the  wing  to  which  they  are  adjacent. 
On  the  underside  the  right  forewing  has  a  fine  short  black  streak  from 
the  anal  angle  half  way  along  the  inner  margin,  the  fringes  alternately 
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light  and  dark ;  the  left  forewing  has  a  longitudinal  streak  almost 
filling  up  the  discoidal  cell,  and  continued  from  it  as  a  fine  line  to  the 
outer  margin.  The  underside  of  the  hindwing  proves  most  interesting, 
for,  although  the  melanic  patches  and  lines  are  limited  to  the  discoidal 
cell  and  the  margin  directly  beyond,  they  are  of  a  dense  opaque  nature, 
entirely  different  from  the  blackness  of  the  upperside;  the  yellow  scales 
overlay  this  thick  blackening  in  some  places.  The  left  hindwing 
beneath  has,  however,  in  addition,  a  dull  black  streak,  extending  from 
the  discoidal  cell  to  the  outer  margin.” 

Fiohawk  ( l he  bield,  January  30th,  1915)  refers  to  a  S  specimen  in 
which  the  orange  patch  on  the  right  forewing  is  obliterated  by  white 
scales  (Rothschild  coll.),  and  other  curious  forms  are  mentioned  bv 
Barrett.  J 

In  discussing  the  forms  in  detail  it  will  be  convenient  to  treat  first 
of  the  forms  peculiar  to  each  sex,  then  of  the  forms  common  to  both 
sexes,  and  lastly  of  the  local  races. 

I. — Male  Forms. 

(«)  ab.  aureoflavescens,  Ckll.,  Entpm.  xxi.,  p.  189  [18881,  lutea, 
Gilliner,  Ent.  Zeits.  Giiben,  xx.,  p.  237  [1907] . 

“hor  the  variety  of  Euchloe  card  amines  in  which  the  orange  is 
replaced  by  clear  yellow,  the  name  aureoflavescens  may  be  used.” 

This  must  be  a  rare  form.  Mosley  ( I  ars.  Brit.  Lep .),  figures  a 
specimen  taken  at  Croft  in  1877,  and  Harwood  (Ent.  Bee.,  xi.),  records 
breeding  a  specimen,  and  others  have  been  taken  from  time  to  time. 
Intermediates  are  more  frequent.  I  have  one  in  which  the  patch  is  of 
two  shades,  being  divided  into  alternate  dashes  of  lighter  and  darker 
orange.  Daws  (Ent.  Bee.,  i.,  p.  98),  records  a  somewhat  similar 
specimen. 

(I>)  ab.  crocea,  Rober,  Seitz.  Macrolep.,  i.,  p.  54. 

“In  Asia-Minor  a  pretty  aberration  has  been  found,  which  has  a 
lemon-yellow  apical  patch  to  the  forewing,  the  patch  being  of  the  same 
size  as  in  turritis .” 

Having  regard  to  the  rarity  of  these  forms,  it  seems  hardly 
necessary  to  have  separated  this  form  from  the  preceding,  from  which 
it  only  differs  in  the  smaller  extent  of  the  lemon-yellow  apical  patch. 
A  specimen  taken  23rd  May,  1909,  at  Croydon,  by  Palmer,  and 
described  in  some  detail  in  the  Ent.  Bee.,  xv.,  p.  189,  appears  to  be 
referrable  to  this  form. 

(c)  ab.  sahnonea,  Obth.,  Lep.  Comp.,  iii.,  p.  140. 

“  La  tache  apicale  rose-saumon.” 

( d )  ab.  sassafrana,  Obth.,  Lep.  Comp.,  iii.,  p.  140. 

“  La  tache  apicale  d’un  jaune  safrane  tres  pale.” 

Oberthur  describes  these  two  forms  from  specimens  in  his  own 
collection.  The  first,  he  says,  is  an  English  specimen,  and  the  second, 
a  very  large  and  fine  specimen,  was  taken  on  May  24th,  1903,  at 
Chantilly. 

(e)  ab.  fiavido-virescens,  Obth.,  Lep.  Comp.,  iii.,  p.  140,  figured  Obth., 
Lep.  Comp.,  vi.,  pi.  126,  fig.  1119. 

“  La  tache  apicale  d'un  jaune  citron  clair  et  tendant  au  verdatre.” 


1915 


66 


Described  by  Oberthiir  from  a  specimen  ex.  coll.  Wiskotfc  from 
East  Prussia.  The  underside  of  the  forewing  has  the  same  yellow 
suffusion. 

The  specimen  “with  green  tips”  exhibited  at  the  South-London 
Ent.,  etc.,  Soc.,  on  November  28th,  1912,  by  Mrs.  Hemming,  may  be 
referable  here,  though  the  description  is  somewhat  vague. 

( /')  ab.  flava,  n.  ab. 

“  The  ground  colour  of  both  fore-  and  hindwings  of  a  bright  canary 
or  lemon-yellow.” 

This  is  a  very  rare  form.  It  is  figured  in  Mosley  from  a  fine 
specimen  in  the  Gregson  collection,  taken  near  Southport,  which  is 
referred  to  by  Gregson  in  a  paper  in  the  Entom.,  ii i .,  p.  211.  A  less 
extreme  specimen  was  exhibited  at  this  Society  on  March  17th,  1914, 
by  Mr.  C.  H.  Williams.  Another  is  recorded  by  Newman  (Illus.  N.H. 
Brit.  Butts.,  p.  156). 

(//)  ab.  snlfureovenata,  Keynes,  Eut.  Bee.,  xxii.,  p.  239. 

“  S ,  of  normal  size.  On  the  upperside  hindwing,  the  upper 
margin  of  the  central  cell,  and  the  upper  four  veins  radiating  from  the 
cell  to  the  margin  of  the  wing,  are  all  strongly  marked  with  bright 
sulphur-yellow.” 

I  have  never  seen  a  specimen  of  this  form  and  know  of  no  other 
records.  It  seems  to  approximate  to  the  eastern  form,  thibetana,  Obth. 

(h)  ab.  detersa,  Verity,  Bhop.  Pal.,  p.  191. 

“  The  orange  spot  of  the  £  almost  completely  wanting.” 

This  must  be  a  rare  form.  I  have  never  seen  a  specimen. 

(%)  ab.  imbrosa,  Culot,  Bui.  Soc.  Lep.  Gen.,  p.  69,  and  plate  i.,  fig. 
1  (1908). 

“  Orange  apical  patch  preceded  by  a  black  shade.  All  the  other 
characters  agree  with  var.  phoenissa,  i.e.,  underside  much  more  white 
than  cardamines,  and  black  central  dot  larger  and  placed  on  the  edge  of 
the  apical  patch.  Seven  or  eight  males  from  Delepta  (Lebanon).” 

This  form  is  described  as  a  sub-variety  of  var.  phoenissa,  Kalchb. 
Verity  (page  191)  says,  “  a  very  characteristic  form  of  phoenissa,  on  the 
other  hand,  seems  almost  to  approach  pruneri  in  the  presence  of  a 
diffuse  black  band  separating  the  inner  edge  of  the  orange  patch  from 
the  white  ground  (form  umbrosa,  Culot.).  The  “  types  ”  are  from 
Lebanon,  but  I  possess  specimens  from  Jerusalem  and  Beyrout.” 

(?)  ab.  eitronea,  Wheeler,  Butts.  Sivitz.,  etc.,  p.  64  [1903] . 

“  Underside  forewing  with  yellow  ground  colour,  except  inner 
margin.” 

This  is  a  rather  common  form,  though  extreme  specimens  are 
perhaps  not  often  met  with.  Oberthiir  speaks  of  it  as  very  frequent, 
and  a  yellow  underside  to  the  forewing  is  characteristic  of  several  local 
races.  I  noted  the  form  as  more  abundant  than  usual  in  Surrey  in 
1915. 

II.  F  emale  Forms. 

(Ic)  ab.  ochrea,  Tutt,  Brit.  Butts.,  p.  245  [1896] . 

“The  hindwings  almost  entirely  yellow.  Figured  by  Hubner  (figs. 
791-2) ;  usually  a  £  form.” 
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I  have  never  seen  or  heard  of  a  $  specimen,  though  ?  <?  are 
rather  common.  &  ¥  x 

(l)  ab.  nigrocellularis,  Obth.,  Lep.  Com]).,  iii.,  p.  140. 

“  Aux  2  ailes  superieures  le  point  discoidal  noir  est  transforme 
en  une  tache  longue  et  epaisse,  en  dessus  comme  en  dessous,  et  tendant 
vers  la  tache  apicale  noiratre  qu’elle  n’est  pas  bien  loin  d’atteindre.” 

Described  by  Oberthur  from  a  specimen  ex  coll.  Reynauld  (Lyons). 

\m)  ab.  caulotosticta,  n.ab.  J  ' 

“  Upperside,  forewing  with  thediscoidalspotvery  large  and  branched 
baseU”  Per  ^°rfc’°n  kein"  extended  along  the  subcostal  vein  towards  the 

I  have  specimens  of  this  form  from  Panton  and  Hazeleigh.  It 
appears  to  be  uncommon. 

(n)  ab.  coinmaculata,  Obth.,  Lep.  Comp.,  iii.,  p.  140. 

“  Ce  sont  des  ?  dont  les  ailes  superieures  sont  plus  ou  moins 
mac  u  lees  a  1  apex  de  la  teinte  rouge  aurore  qui  caracterise  les  $ .” 

Ihese  specimens  are  probably  in  some  degree  gynandromorphic, 
and  I  have  dealt  with  them  under  this  head. 


III.  Forms  common  to  both  sexes. 

(°)  ab-  cinerea,  Newnham,  Knt.  Rec.,  i.,  p.  242. 

Newnham  says  “  On  May  17th,  1886,  I  got  a  variety  of  Antho- 
dun-is  cardamines  in  which  what  appears  to  the  naked  eye 'to  be  green 
markings  on  the  underside  of  the  hindwings,  as  well  as  those  on  the 
underside  of  the  tip  of  the  forewings,  were  replaced  by  cinereous  "ray 
markings.  T  his  I  have  called  ab.  cinerea.”  '  y 

I  have  already  drawn  attention  (supra)  to  the  nature  of  the  “  "reen  ” 
marking  on  the  underside.  Variation  in  its  intensity,  due,  no"doubt 
to  modification  of  the  yellow  scales,  is  not  uncommon.  I  have  not 
seen  a  specimen  of  ab.  cinerea,  but  it  is  possibly  an  extreme  form  of 
this  phase  of  variation,  due  to  the  yellow  scales  being  replaced  by  white 

Bober  (Seitz,  Macrolep.,  i.,  p.  54)  omits  this  form,  and  it  is  inserted 
by  him  in  a  list  of  “  Additions  and  Corrections  ”  at  p.  71,  where  how¬ 
ever,  the  description  is  incorrectly  quoted  as  referring  only  to  the 'apical 
area  of  the  forewings  beneath.  "  1 

(p)  ab.  (et  var.  ?)  turntis,  Och.,  Schmett.  Ear.,  iv.,  p.  156  ri816] 
hespendis,  Newnham,  Ent.  Rec.,  v.,  pp.  97,  219  [1891] ,  cf.  pp.  146,’ 

±  I  z. 


“  Very  small,  distinguished  by  having  the  central  spot  on  the  edge 
ot  the  orange-coloured  spot,  whereas  in  cardamines  it  is  placed  within 
it. 

Ochsenheimer  describes  this  form  as  an  aberration  from  Italy  and 
says  he  has  seen  both  sexes  under  the  name  S.  turritis  in  the  collection 
of  the  Abbe  Mazzola.  The  form  is  of  frequent  occurrence  in  Britain 
and  has  attracted  a  considerable  amount  of  attention.  Newnham 
writes  (Ent.  Rec.,  v.,  p.  97),  “  For  some  time  I  have  been  of  opinion 
that  we  have  two  species  of  this  genus  in  England.  The  insect  which 
I  now  take  to  be  an  insect  new  to  our  fauna,  is  much  smaller  than  E 
cardamines,  measuring  on  an  average  only  about  an  inch  and  a  quarter 
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from  tip  to  tip  of  the  forewings.  The  discoidal  spot  is  placed  as  in  E. 
turritis  and  E.  gnmeri,  at  the  juncture  of  the  orange  and  white  spaces, 
not,  as  in  E.  cardamines,  well  within  the  orange  tip.  When  viewed 
under  the  microscope  the  wing  scales  appear  very  different  from  those 
of  E.  cardamines.  This  insect  differs  from  the  true  E.  turritis  (which 
is  now,  I  think,  very  generally  looked  upon  as  a  distinct  species)  by  its 
smaller  size,  which  appears  constant,  and  by  the  costa  of  the  forewings 
being  dotted  with  black  .  .  .  .  It  is  much  rarer  here  than  E. 
cardamines,  and  is  restricted,  so  far  as  I  know,  to  a  small  area.  I 
propose  to  call  this  new  species  Euchloe  hesperidis.” 

At  p.  146  of  the  same  vol.,  Newnham  writes  that  he  and  three 
friends,  after  carefully  examining  the  species  under  an  excellent  micro¬ 
scope,  unanimously  came  to  the  conclusion  that  E.  cardamines  and  E. 
turritis  are  distinct  species.  Kirby  is  cpioted  by  Newnham,  but  says 
that  he  treated  turritis  as  a  species,  on  the  strength  of  Watson’s  state¬ 
ment  that  it  had  a  different  plumule,  but  later  discovered  that  Watson 
had  wrongly  identified  his  specimen,  and  had  called  yriineri  or  dam  one 
by  the  name  of  turritis. 

With  regard  to  the  alleged  difference  in  the  scales,  Buckell  very 
pertinently  observes  (Ent.  Bee.,  v.,  p.  173),  that  one  would  expect  this 
on  physiological  grounds,  even  if  the  small  form  consists  of  ill-fed 
specimens  of  cardamines,  for  it  is  very  clear  that  the  scales  being 
structural,  and  built  up  from  the  material  in  the  pupa,  must  suffer  in 
common  with  the  other  organs  of  the  imago. 

Tutt  remarks  (Ibid.,  p.  173),  that  his  specimens  vary  in  size 
imperceptibly  from  the  smallest  to  the  largest,  “  except  in  the  case  of 
one  $  ,  which  is  quite  a  monster.”  He  gives  a  description  in  tabular 
form  of  22  $  s,  and  concludes  that  the  position  of  the  black  spot  in 
regard  to  the  orange  blotch  is  due  almost  directly  to  the  size  of  the 
latter,  compared  with  the  size  of  the  insect.  The  most  noticeable  of 
the  specimens  tabulated  by  Tutt  are  two  very  small  specimens  from 
West  Ireland,  1880,  with  discal  spot  ‘tiny’  and  well  in  the  blotch, 
which  is  large  (for  size  of  specimens),  and  two  large  specimens  from 
Chattenden,  which  have  the  discal  spot  on  the  margin  of  the  orange 
blotch  owing  to  the  restricted  size  of  the  latter. 

Newnham  (Ent.  Bee.,  v.,  p.  219),  says  that  out  of  22  3  s,  taken  by 
himself,  which  range  in  size  from  1TV'  to  Iff",  not  a  single  specimen 
exhibits  the  discoidal  spot  in  any  position  other  than  well  within  the 
orange  tip.  On  the  other  hand,  out  of  seven  $  s  of  the  insect  he  calls 
E.  hesperidis,  which  vary  in  expanse  from  1TV'  1  xV’*  aU  have  the 
discoidal  spots  placed  at  the  juncture  of  the  white  and  orange.  He 
says  “the  5  s  of  the  latter  resemble  small  5  s  of  cardamines — both 
sexes  appear  much  more  slender  than  cardamines,  even  allowing 
for  the  difference  in  size.”  Under  a  powerful  microscope  the  plumules 
of  E.  hesperidis  are  narrower  and  proportionately  much  larger  than 
those  of  E.  cardamines. 

Kirby  (Handbook,  etc.,  ii.,  p.  189),  treats  this  form  as  a  distinct 
species,  on  the  strength  of  Newnham’s  statements.  He  also,  as  I 
think,  wrongly,  refers  the  insects  mentioned  by  Barrett  (Lep.  Brit,  hi., 
x.,  p.  29,  etc.),  to  hesperidis. 
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For  mY  Part  I  have  no  doubt  that  turritis  (=  hespendis)  is  a 
variety  of  car, la  mines,  differing  from  ab.  minora,  Selys.,  merely  in  the 
diminution  in  size  of  the  orange  patch,  so  that  it  only  extends  inwards 
as  tar  as  the  discoidal.  The  comments  of  Tutt  and  Buckell  appear  to 
me  conclusive.  It  is  a  form  of  frequent  occurrence,  though  rarer  than 
ab.  minora.  It  is  possibly  racial  in  parts  of  Italy  and  Sicily,  and  in 
Asia-Minor  (Barrett,  Oberthiir,  etc.). 

(?)  ab-  nunora,  Selys.,  Ann.  Soc.  Ent.  Belt/.,  i.,  p.  6  (1857). 

minor,  Ckll.,  Entom.,  xxii.,  p.  176  (1889).’ 

“  Of  very  small  size.” 

This  is  the  common  small  form  of  the  species  in  which  the 
markings  have  undergone  no  modification.  Cockerell  named  the  form 
by  reference  to  Barrett’s  article  ( E.M.M. ,  xxv.,  p.  81  [18881 ). 
Bauett  says,  “  When  living  at  Haslemere,  in  Surrey,  I  used  every  year 
to  meet  with  perfect  dwarf  specimens — about  one  half  the  normal  size 

in  both  sexes,  and  the  males  of  this  variety  were  invariably  the 
earliest  specimens  seen.” 

Barrrett  also  refers  to  and  figures  the  form  in  Lep.  Brit.  Isl.,  i.,  p. 
29,  and  Kirby  (Handbook,  etc.,  ii.,  p.  189),  quotes  this  passage  under 
hespendis,  which  name,  he  says,  has  lately  been  proposed  for  it.  Tutt 
(bnt.  Butts.,  p.  245),  treats  both  minor  (=  minora)  and  liesperidis  as 
synonyms  of  tin  ntis,  and  it  must  be  conceded  that  the  difference  between 
minora  and  turritis  is  very  slight.  Bober  (Seitz,  Macrolep.,  i.,  p.  54), 
treats  minor  as  a  synonym  of  turritis,  which,  however,  he  separates  from 
liesperidis,  dismissing  the  latter  as  “  a  dwarfed  form.”  Bober  gives  no 
reasons  for  this  and  it  is  impossible  to  guess  at  any.  As  if  this  were  not 
confusing  enougn,  Cockerell,  in  the  Entom.,  xlv.,  p.  323,  in  a  criticism 
of  Seitz’s  work  says,  “  A  cardamines  var.  minor  is  not  turritis,  but  is  the 
dwarfed  form  ( liesperidis ).  The  name  minor  has  priority.”  The  only 
comment  on  this  is  that  if  minor  is  liesperidis,  it  is  also  turritis,  but  I 
prefer  to  ignore  the  last  note  and  deal  with  the  forms  according  to 
their  respective  original  descriptions. 

The  name  minora  has  priority  over  minor,  and  is  described  as  a 
variety,  rare  in  Belgium,  but  as  the  type  is  abundant  in  Belgium 
(Turner,  in  htt.),  there  appears  to  be  no  reason  for  treating  it  as  any¬ 
thing  but  an  aberration.  Lambillion  (Oat.  Lep.  Belt).)  says  the  form 
is  half  the  size  of  the  type,  and  this  agrees  with  the  description  referred 
to  by  Cockerell. 

A  number  of  records  of  small  specimens  are  to  be  found  in  the 
magazines,  but  owing  to  the.  method  of  measurement  employed— 
“  from  tip  to  tip  the  majority  are  valueless  for  purposes  of 
comparison.  The  form  is  a  very  common  one.  • 

(r)  ab.  major,  Tutt,  Ent.  Bee.,  ix.,  p.  224  (?). 

I  am  unable  to  trace  the  description  of  this  form  and  it  is  not 
referred  to  in  Tutt’s  British  Butterflies  (1876).  Tutt,  writing  of  the 
Bhopaloeera  of  the  Basses  Alpes  in  April  says  (loc.  cit.),  E.  cardamines 
“  well  out  and  abundan't,  variable  in  size,  extending  from  ab.  major, 
Tutt,  to  ab.  turritis,  Och.”  Specimens  over  46mm.  in  expanse  are 
unusually  large. 

(s)  ab.  radiata,  n.ab. 
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“  Upperside,  forewing  with  a  series  of  black  dashes  from  the  black 
apical  spot  towards,  and  in  extreme  specimens  reaching,  the  discoidal.” 

The  black  dashes  characteristic  of  this  form  usually  follow  the 
veins.  I  have  a  fine  $>  from  Co.  Sligo,  1915,  and  $  $  are  recorded 
by  Barrett  from  Pembroke  (Ent.  Mo.  Mai/.,  xx.,  p.  81). 

( t )  ab.  dispila,  Raynor,  Ent.  Bee.,  xviii.,  p.  298. 

“  Normal  on  the  upperside,  but  on  the  underside  of  each  forewing 
there  is  beneath  the  usual  grey-black  discal  spot  an  oblong  blotch  of 
similar  colour  and  of  about  the  same  size.” 

Raynor  describes  this  form  from  a  $  bred  at  Hazeleigh,  Essex, 
May  21st,  1900.  I  have  a  fine  $  ,  bred  April,  1914,  from  Bexley  and 
several  females.  A  specimen  taken  at  Haywards  Heath  was  exhibited 
by  Adkin  at  the  South  London  Ent.,  etc.,  Soc.,  on  Novembor  26th, 
1891. 

(t<)  ab.  quadripunctata,  Fuchs.,  Jahrb.  Nass.,  v.,  no.  51,  p.  203. 

“  All  the  wings  with  a  black  median  spot  above  and  below,  this 
spot  on  the  forewing  above  large  and  streak-like,  anteriorly  rounded 
off,  truncate  behind,  the  spot  of  the  hindwing  above  thin  and  roundish, 
grey  black,  beneath  very  large  and  deep  black,  situated  within  the 
green  markings.” 

I  find  this  to  be  a  rather  common  form,  especially  among  Irish 
examples.  I  have  specimens  of  each  sex  bred  in  1915,  from  Co.  Sl:go, 
in  which  the  hindwing  spot  is  particularly  well  developed.  Oberthiir 
says  he  has  never  seen  a  specimen,  but  knows  a  similar  form  in 
Euchlo'e  evplienoides. 

(y)  ab.  immaculata,  Pabst.,  ix.,  Ber.  Naturw.  Ges.  Chemnitz  (1884), 
p.  16. 

“  $  ohne  schwarzen  punkt  in  orangen  der  vordefliigel.” 

This  is  a  form  with  the  discoidal  spot  of  the  forewing  obliterated, 
and  must  be  a  very  rare  form.  One  or  two  have  been  recorded  in 
this  country. 

(w)  ab.  lasthenia,  Milliere,  Ann.  Soc.  Linn.  Lyon.,  1860,  3me  livre 
[pi.  10,  figs.  1  and  2] . 

“  Larger  than  the  type.  The  front  wings  and  the  hindwings 
appear  to  be  more  elongate  and  less  rounded  than  those  of  the 
type.  .  .  .  The  apical  orange  blotch,  which  is  a  little  less  vivid 

than  in  ordinary  cardamines,  occupies  the  same  position,  but  the  border 
of  the  apex  is  entirety  without  black  ;  also  the  discoidal  spot. 

The  basal  area  of  all  four  wings  is  quite  white,  and  the  underside 
markings,  which  in  male  cardamines  always  shows  through  more  or 
less  above,  are  indistinguishable.  .  .  .  The  green  underside  spots 

of  the  type  are  replaced  by  spots  of  a  very  faint  greenish-yellow, 
arranged  almost  in  the  same  way  as  in  ordinary  cardamines.  Antennae 
white.  The  plumules  of  the  frontal  tuft  (toupet)  pure  white. 
Abdomen  rather  slender  and  long,  white,  as  well  as  the  legs.” 

This  appears  to  be  an  instance  of  true  albinism,  and  occurs  in  both 
sexes.  The  form  is  exceedingly  rare.  A  $  specimen  is  recorded 
{Ent.,  xlvi.,  p.  28),  by  Mr.  R.  C.  Hocking,  taken  near  Danbury,  Essex, 
on  June  5th,  1911,  and  excellent  figures  of  both  surfaces  are  given. 
The  forewings  are  pure  white  except  for  the  orange  blotch,  the  apex 
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and  outer  margin  white,  and  the  discoidal  spot  also  white.  Oberthiir 
records  a  ?  specimen  in  his  collection,  and  Frohawk  records  a  $  in 
n  ^  WaS  in  the  “  Sam  Stevens  ”  collection,  and  was  sold  with 
that  collection  on  March  27th,  1890.  One  imagines  that  the  2  would 
easily  be  overlooked  in  nature. 

(x)  ab.  alberti,  Hoffmann. 

Das  naturalien  cabinet  for  September,  1894,  contains  an  article  on 
“  A  supposed  new  species  of  Anthocharis  ( Euchloe ),”  by  Ernst  Albert. 

The  author  has  been  led  by  breeding  experiments  to  the  conclusion 
that  “  A.  cardamines  has  a  variety  which  differs  from  the  type  in  the 
larva  and  pupa  stages  as  well  as  in  the  colour  of  the  imago  ;  this 
variety  occurs  in  connection  with  a  different  food-plant.  The  larva  is 
found  on  Turritis  glabra,  and  differs  from  the  larva  feeding  on 
cardamine  in  that  its  colour  is  blue  instead  of  blue-green,  and  the 
latetal  stripe  is  of  an  intense  white  instead  of  a  bluish-white  colour. 
The  male  butterfly  has  all  the  markings  of  the  upperside  more  intense, 
the  orange  more  fiery,  and  the  black  deeper.  The  chief  difference, 
however,  is  found  on  the  underside  of  the  forewings,  which  are  shaded 
with  sulphur-yellow  as  far  as  the  orange  blotch.  The  underside  of  the 
hindwings  shows  less  white  than  in  the  type,  owing  to  the  greater 
extent  of  the  green  marbling,  which  is  dotted  with  black.  In  the  ? 
the  markings  are  also  more  intense  and  the  upperside  of  the  hindwino- 
is  slightly  yellow. 

Hoffmann  considers  that  the  difference  between  this  form  and  A. 
cm  da  mines,  at  all  stages  of  its  life  history,  is  sufficient  to  establish  its 
specific  distinctness,  and  proposes  for  it  the  name  Anthocharis  alberti. 

It  is  as  large  as  cardamines  and  not  identical  with  turritis  ( Ent . 
Bee.,  vi.,  p.  81). 

IV.  Local  Eaces. 

(y)  var.  hi  be  mica,  n.var. 

blightly  smaller  on  the  average  than  the  type,  the  black  spots  at 
the  ends  of  the  nervures  more  strongly  marked.  The  $  frequently 
suffused  with  yellow  on  the  underside  of  the  forewing,  the  2  usually 
with  the  hindwing  strongly  suffused  with  yellow.” 

This  form  appears  to  occur  throughout  Ireland.  It  is  figured  in 
South  (Butts.  Brit.  Isles,  pi.  17). 

(z)  var.  britannica ,  Verity,  RJiop.  Pal.,  p.  190  (pi.  38,  fig.  8). 

Distinguished  by  the  rather  long  and  narrow  forewings,  by  the 

restricted  orange  patch,  especially  towards  the  anal  angle,  and  by  the 
extended  black  apical  mark,  which  reaches  to  the  anaf  angle,  and  of 
which  the  edge  is  very  diffuse.” 

Verity  says  this  form  occurs  “  in  the  British  Isles,”  and  although 
individuals  similar  to  these  are  met  with  on  the  continent,  this  local 
race  merits  the  name  of  britannica. 

The  restriction  of  the  orange  patch  towards  the  anal  angle  in  British, 
as  compared  with  continental  specimens,  has,  as  already  noted,  been 
commented  on  by  several  observers.  The  extension  of  the  black  apical 
markings  to  the  anal  angle,  however,  is  surely  not  so  common  in  British 
specimens  as  to  justify  its  use  as  a  character  differentiating  British  from 
continental  specimens.  I  have  only  two  specimens  agreeing  exactly 
with  the  description. 
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In  the  Ent.  Bee.,  xxviii.,  p.  97,  Verity  discusses  this  form,  and  lays 
emphasis  on  the  long  and  narrow  shape  of  the  forewings  and  the 
“enormous”  extension,  both  in  width  and  length,  of  the  black  apical 
crescent.  He  also  compares  the  European  forms  of  cardauiines  to  those 
of  Anthocharis  belia  in  a  very  interesting  manner. 

British  Isles  (Verity).  Brittany  (Oberthur). 

(aa)  var.  montivaqa,  Turati  and  Verity,  Bull.  Soc.  Ent.  Ital.,  xliii. 
(19111,  p.  282. 

“  A  careful  inspection  of  large  series,  such  as  that  collected  by 
Verity  at  the  Termedi  Valdion  (1,400  m.),  in  the  Maritime  Alps,  in 
1911,  shows  that  this  alpine  race  has  some  very  constant  characters  of 
its  own  ;  it  is  not  so  much  the  importance  of  these  characters  as  the 
fact  that  they  correspond  exactly  to  the  alpine  race  of  K.  belia ,  which 
makes  this  race  remarkable.  In  fact  the  best  way  of  describing  it  is 
simply  to  say  that  the  green  marbling  of  the  underside  of  the  hind- 
wings  stands  to  typical  cardamines  as  those  of  simplonia  stand  to  belia ; 
they  are  wide-spread,  diffused,  and  have  a  fan-like  appearance,  and  they 
extend  from  the  base  along  the  neuration,  whereas  in  other  card  amines 
they  give  the  impression  of  chiefly  consisting  in  three  transverse  bands; 
this  is  very  marked,  especially  in  meridionalis,  Verity,  corresponding  to 
romana  of  belia ,  thus  our  new  race  completes  the  parallel  between  the 
two  species.  [“  types  ”  in  the  Verity  coll.  (Florence).]  ” 

The  parallel  variation  of  the  two  species  is  shortly  discussed  by 
Verity  in  the  Ent.  Rec.,  xxviii.,  p.  97. 

( bb )  var.  meridionalis ,  Verity,  Rhop.  Pal.,  p.  190  (pi.  88,  fig.  10). 

“  A  transition  to  the  eastern  races,  and  very  distinct  from  the 
northern  form  on  the  under  surface,  of  which  the  green  markings  are 
much  reduced  and  of  a  brighter  green,  slightly  powdered  with  black 
instead  of  brownish,  and  intermixed  with  yellow.” 

Italy,  and  probably  throughout  southern  Europe  (Verity). 

I  have  not  had  the  advantage  of  seeing  specimens  of  this  race,  but 
forms  agreeing  with  the  description  occur  sporadically  in  Britain.  I 
have  one  bred  from  Kentish  ova,  April,  1914.  I  am  inclined  to  think 
this  form  should  be  treated  as  an  'aberration,  but  have  not  sufficient 
data  to  form  a  definite  opinion. 

( cc )  var.  volgensis,  Sheldon,  Entom.,  xlvii.,  p.  270. 

Larger  than  any  I  have  seen  from  elsewhere,  expanding  up  to  52 
mm.  The  average  expanse  of  British  and  European  specimens  I  make 
to  be  about  42  mm.,  and  Mr.  Wheeler,  in  his  “  Butterflies  of  Switzer¬ 
land,”  gives  the  same  expanse.  It  will  thus  be  seen  how  large  this 
steppe  form  is.  The  discoidal  spot  of  the  superiors  is  smaller  than  in 
the  type,  and  the  undersides  of  the  inferiors  very  much  less  green.” 
(Sheldon). 

Abundant  in  the  Tschapurnik  Wald  at  the  end  of  May  (Sheldon). 

(dd)  var.  phoenissa,  Kalchb.,  Jahrb.  Wien.  Ent.  Ver.,  5,  p.  27  (1894). 

“  Distinguished  on  the  underside  from  the  type  cardamines  and  its 
ab.  tiirritis  itself  by  the  clear  white  of  the  apex  and  outer  margins  of 
the  forewings,  which  only  on  the  median  veins  2  and  8,  sometimes  also 
on  the  lower  radial  vein,  are  covered  with  green  scales,  which,  however, 
are  quite  wanting  in  a  few  examples,  and  by  the  very  reduced  yellow- 
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green  trellising  on  the  hindwings,  which  appear,  therefore,  predomi¬ 
nantly  white  ....  Beside  this,  the  orange  patch  of  the  forewings  in 
the  case  of  var.  phoenissa,  which  is  the  size  of  an  average  cardamines,  is 
a  somewhat  richer  tone  than  the  last  species  and  its  ab.  turritis,  more 
like  eupheno,  L.  The  ground  colour  of  all  the  wings  is  the  clearest 
white,  as  in  cardamines,  without  trace  of  shading  into  yellowish,  as  is 
the  case  in  A.  griineri,  H.-S.” 

Kalchberg  describes  this  form  from  a  series  of  19  specimens  from 
Haifa,  in  Syria.  He  also  says,  “  the  fact  immediately  struck  me  that, 
in  10  specimens,  along  the  border  between  the  orange  patch,  which  as 
in  the  ab.  turritis  only  reaches  to  the  black  discoidal  spot  of  the  fore¬ 
wing,  here  very  strongly  marked,  and  the  clear  white  colour  of  the 
basal  angle,  are  more  or  less  numerous  black  scales,  which  in  two 
examples  even  form  a  strong  band  of  shade  such  as  eiipheno,  L.,  and 
euphenoides,  Stgr.,  present.”  (tr.  R.  W.  Robbins). 

Verity  says  (page  191),  “  This  variety,  of  which  the  distinctive 
name  is  only  justified  by  its  absolute  constancy  in  certain  regions,  is 
altogether  similar  to  the  examples  of  turritis.  of  which  the  underside  of 
the  hindwing  has  the  green  markings  the  most  reduced.” 

The  specimens  referred  to  by  Kalchberg  as  having  a  black  shade 
between  the  orange  and  white  areas  of  the  forewing  have  been  separated 
by  Culot  as  ab.  umbrosa.  (Referred  to  supra.) 

Syria  and  Palestine. 

(ee)  var.  sajana ,  Rober,  Seitz,  Macrolep.,  i,,  p.  54. 

“  Orange  patch  enlarged,  the  basal  area  of  the  forewings  above 
yellowish,  being  deeper  yellow  beneath,  the  markings  of  the  under¬ 
side  of  the  hindwing  more  regular  in  shape  and  lighter.” 

Eastern  Japan. 

(//)  var.  externa,  Rober,  Seitz,  Macrolep.,  i.,  p.  54. 

“  Almost  the  whole  forewing  orange-red,  hardly  one-fourth  of  the 
wing  being  light  yellow,  the  orange  deeper  than  in  the  other  forms, 
but  not  so  dark  as  in  bambusarum.” 

China  (Nanking). 

Rober  says  this  leads  over  to  the  next  form  (speciosa),  being  a 
connecting  link. 

(gg)  var.  speciosa,  Rober,  Seitz,  Macrolep.,  i . ,  p.  54. 

“  Very  large,  the  orange  patch  fiery,  distinct  black  spots  on  the 
discocellulars  and  at  the  discal  margin  of  the  hindwing,  the  green 
markings  of  the  hindwing  beneath  almost  regularly  band-like.” 

Southern  Styria. 

Rober  says  he  is  at  present  unable  to  decide  whether  this  is  a  local 
or  individual  form.  It  is  figured  in  Seitz,  i.,  pi.  229. 

(/</<)  var.  orientalis,  Rober,  Seitz,  Macrolep.,  i.,  p.  54. 

“  Very  large,  the  orange  patch  of  a  deep  tint  and  almost  as  large 
as  in  sajana,  upperside  of  hindwing  darkened  in  consequence  of  the 
strong  development  of  the  greenish  markings  of  the  underside,  slightly 
yellowish  ;  forewing  beneath  deep  sulphur-yellow  in  the  proximal 
portion  of  the  cell,  the  yellowish-green  markings  of  the  hindwing 
strongly  widened,  the  -white  ground  colour  being  much  reduced.” 

Buchara. 
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iU.,p?i88r(1909)!‘‘"“’  °b‘h"  E'-  X''  (1888)’  P'  16  ;  Ct-  L>1’-  Comp  ’ 

“Differe  du  type  europeen  parce  que  les  ailes  inferieures  sont 
lavees  du  jaune  soufre  sur  les  nervures,  la  tache  aurore  d’une  teinte 
plus  orangee  et  moins  rouge  que  chez  les  exemplaires  europeens.  La 
?  a  la  tache  apicale  grise  et  tres  faiblement  accentuee.” 

Leech  (Butts.,  China,  ii.,  p.  477),  says,  “In  this  form  of  A. 
cardamines,  which  is  very  common  in  Western  China  at  Ta-chien-lu, 

U'tsu-fong,  and  Wa-ssa-kow,  the  male  has  the  secondaries  more  or 
less  suffused  with  sulphurous,  especially  about  the  nerves.  I  have 
examples  similar  in  this  respect  from  Greece  and  Asia  Minor;  the 
dark  apex  of  primaries  is  much  suffused  with  orange  scales.  In  the 
female  the  apical  black  marking  does  not  extend  to  the  margin  (this  is 
also  the  case  in  some  of  my  Syrian  specimens  of  the  same  sex).  The 
most  important  characters  of  thibetana  are  the  broader  wings  and  much 
aiger  chequered  fringes,  which  give  the  wings  the  appearance  of  being 
scalloped  towards  the  apex.” 

cf.  ab.  sulfureovenata,  Keynes. 

In  addition  to  the  above-named  forms,  there  are  two  names,  which 
have  been  used  in  relation  to  the  species,  which  should  be  referred  to. 

Aurore,  Engramelle,  is  a  fancy  name  for  the  species. 

Carda minoides,  Wailly,  is  suggested  ( Entom .,  xiii.,  p.  139),  as  a 
name  which  might  in  certain  circumstances  be  proposed  for  the 
remarkably  large  and  brilliantly  coloured  second  brood  specimens 
winch  occur  near  Bordeaux. 

Teratological  Specimen. —  $  ,  left  forewing  with  a  round  hole 
beyond  the  cell  between  veins  3  and  4  ;  left  hindwing  with  a  larger 
hole  at  lower  end  of  cell,  the  discocellular  vein  being  displaced  out¬ 
ward  round  it;  right  hindwing  somewhat  distorted  and  reduced _ 

Hazeleigh,  bred  1900,  by  the  Rev.  G.  H.  Raynor  (Brit.  Mus.  Coll 
Hampson,  xxxvii.,  p.  117). 

Hybkidity.  A  possible  hybrid  between  E.  cardammes  and  E. 
euphenoides  is  described  by  Dr.  Chapman  in  the  Entom.,  xxiii.,  p.  145. 
His  description  may  be  quoted  : — 

“  My  specimen  is  like  a  cardamines,  with  a  wash  of  yellow  on  the 
upper  surface,  not  so  deep  as  that  of  euphenoides,  and  accompanied  by 
a  da,rk  shade  across  the  wing,  as  in  that  species,  continuous  with  a  dark 
shading  along  the  costa.  The  black  at  the  wing-bases  is  also  more 
extensive  than  in  cardammes.  Beneath  it  resembles  cardamines  most, 
but  the  green  markings  of  the  hindwing  are  somewhat  mote  restricted, 
with  wider  and  more  open  clear  spaces,  though  just  along  the  costa 
more  numerous  and  darker,  as  often  occurs  in  euphenoides.” 

Dr.  Chapman  states  that  the  specimen  was  taken  on  March  3rd, 
1889,  at  Auribeau,  near  Cannes,  and  suggests  that,  if  not  a  hybrid,  it 
is  a  form  of  E.  yriineri.  South  agrees  as  to  the  possible  hybrid  origin, 
and  mentions  examples  of  E.  cardamines  from  Syria  (Leech  coll.)  with 
traces  of  a  black  internal  edging  to  the  orange  patch  (ab.  umbrosa 
Culot). 

Gynandromorphs.— In  Turner’s  article  (Ent.  Iiec.,  xxvii.,  p.  58) 
reference  is  made  to  eighteen  halved  gynandromorphs,  of  which  seven 
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had  the  right  side  $  and  eleven  the  left  side  $  .  This  return  includes 
those  recorded  to  1904,  and  reference  is  given  to  the  complete  records. 
The  species  is  remarkably  prone  to  gynandromorphism,  and  I  append 
descriptions  of  those  which  have  come  under  my  notice,  and  regret 
that  I  have  no  time  at  my  disposal  at  present  to  complete  the  record. 

I.  Regularly  halved. 

(a)  Right  side  $  ,  left  2  .  Taken  by  the  Rev.  F.  B.  Newnham 
(at  Church  Stretton,  Salop?),  May  25th,  1888. 

(b)  Right  side  $  ,  left  2  .  Crowley  coll,  (dispersed  1902). 

(c)  Right  side  $  ,  left  5  [  Briggs  coli.,  vide  Barrett,  Lep.  Brit. 

(d)  Right  side  $  ,  left  2  |  Isl.,  i. 

( e )  Right  side  $  ,  left  $  ,  bred  from  a  larva  found  at  Hever,  Kent, 
by  Mr.  G.  Meade-Waldo,  1908  (e.\h.  Ent.  Soc.  Lond.,  March  17th, 
1909). 

(/)  Right  side  $  ,  left  2  .  Taken  June  6th,  1879  (at  Epping  ?), 
Wm.  Dean. 

II.  Not  regularly  halved. 

(a)  2  ,  “  dashed  with  orange,”  Cambridge,  early  seventies  (Raynor, 
Ent.  Rec.,  xviii.,  p.  297). 

( b )  Left  side  $  ,  right  $  ,  dashed  with  male  colouring.  Briggs 
coll.  (Ent.  Rec.,  viii.,  p.  272). 

(c)  2  ,  the  left  side  streaked  with  orange  on  upper  and  under  sides. 
Ibid. 

[(d)  $  ,  with  a  white  streak  through  the  orange  patch  (exh.  South 
London  Ent.,  etc.,  Soc.,  November  23rd,  1911).  ?  Gvnandromorph.] 

(e)  Left  side  2  ,  right  $  ,  the  orange  has  a  splash  of  white  through 
it  on  both  upper  and  underside  of  wing.  There  is  also  a  black  streak 
radiating  from  the  tip  of  the  wing  towards  the  centre.  Taken  at 
Oxshott,  May  12th,  1911,  by  Mr.  B.  S.  Williams. 

(/)  Left  side  $  ,  right  5  with  the  exception  of  a  splash  of  orange 
pigment  on  the  underside  of  the  primary.  Taken  near  Winchester  in 
1899  (Shepheard-Walwyn). 

(g)  2  ,  one  forewing  has  a  large  patch  of  orange  colour  on  the 
underside  only  (exh.  Ent.  Soc.  Lond.,  .June  5th,  1878,  Fingi). 

(//.)  Left  $  ,  right  2  .  Du  cote  2  au  dessous,  en  voit  quelques 
taches  rougeatres  entre  le  point  discoidal  noiratre  et  l’apex.  (Chartres, 
Oberthiir.) 

(t)  “  Two  2  2  streaked  with  orange.”  Mason  coll. 

( j )  “  Two  2  2  ,  each  of  which  had  a  dash  of  the  orange  colour  of 
the  $  on  one  of  its  forewings  ”  (exh.  Ent.  Soc.  Lond.,  February  2nd, 
1870,  Prof.  Westwood). 

(k)  Upperside  left  forewing  entirely  $  ,  the  right  forewing  entirely 
2  .  The  hindwings  normal  in  colour.  On  the  underside  the  left 
forewing  is  $  ,  a  pure  white  stripe  occupying  nearly  the  whole  of  the 
costal  margin,  and  a  second  white  stripe  passing  nearly  through  the 
middle  of  the  wing,  being  interrupted  by  the  central  black  spot.  The 
right  forewing  is  entirely  2  •  The  hindwings  are  normal  in  markings 
(Gregson  coll.,  Entom.,  vii.,  p.  70). 
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(l)  Left  side  5  except  for  a  broad  stripe  of  orange  from  the  cell, 
just  below  the  discoidal,  to  the  outer  margin,  and  a  small  spot  of 
orange  just  below  it  (underside).  Figured  in  Barrett  from  Dr.  Mason’s 
coll.  No  further  particulars  given,  cf.  (i)  supra. 

("')  Upper-side  5  except  for  a  slight  dash  of  orange  on  the  costal 
nervure  near  the  tip  of  the  right  forewing.  The  discoidal  spots  of 
equal  size.  Undersides  right  forewing  normal  $  ,  left  forewing  normal 
$  except  for  slight  orange  markings  on  some  of  the  nervures  in  the 
region  of  the  tip,  and  one  orange  spot  below  the  discoidal  spot,  which 
is  larger  than  that  on  the  other  wing.  Secondaries  normal  ?  .  (Taken 
by  Mr.  Bellamy.  Machin  coll.) 

(n)  Right  $  ,  left  ?  except  for  two  small  orange  spots  near  the 
tornus.  (Briggs  coll.,  figured  Mosley,  Pars.  Brit.  Lep.) 

(°)  7  >  forewing  with  a  large  orange  spot  at  the  tornus.  Right 
forewing  with  a  broad  stripe  of  orange  from  the  discoidal  to  the  outer 
margin.  (Dr.  Gill  coll.,  figured  in  Mosley.) 

(/')  $  >  right  lorewing  with  an  orange  stripe  on  costa  from  discoi¬ 
dal  to  apex,  another  shorter  one  just  below  it  extending  into  the  black 
apical  spot.  (Mason  coll.,  figured  in  Mosley.),  cf.  (/)  supra. 

(<])  ?  >  underside  left  forewing  with  a  small  orange  dash  between 
discoidal  and  tornus  (Colchester,  June  1900,  coll.  mihi). 

(r)  “A  partly  gynandromorphous  specimen”  (no  details),  (exh. 
South  London  Ent.,  etc.,  Soc.,  November  25th,  1909,  Hemming). 

[(«)  ?  ,  a  thin  streak  of  yellow  scaling  on  the  left  forewing  and 
another  much  darker  at  the  base  of  wing,  with  aberrant  marbling  on 
the  underside.  (?  gynandromorphic)  exh.  South  London  Ent.,  etc., 
Soc.,  August  25th,  1910,  Newman.] 

Egg- Laying.— The  eggs  are  laid  singly  on  the  flower-heads  and 
leaves  of  the  various  Cruet ferae  on  which  the  larvae  feed.  Probably  no 
lepidopterous  egg  is  easier  to  find  than  this,  the  picking  of  a  bunch  of 
flowers  of  Cardamine  pratensis  or  Sisymbrium  alliaria,  as  the  late  Mr. 
Tutt  observes  [By it.  Butts.,  p.  246),  usually  giving  a  good  supply.  On 
May  24th,  1914,  at  Headley  Lane,  I  found  25  ova  on  a  single  well- 
grown  plant  of  «S\  alliaria.  Some  were  laid  on  the  leaves,  and  in  this 
case  always  on  the  lower  surface,  but  the  majority  on  the  pedicels  of 
the  flowers.  I  have  also  found  them  on  the  base  of  the  calyx  of  a 
flower,  both  open  and  in  the  bud  stage,  and  when  laid  in  this  position 
on  Brassica  arvensis,  they  are  somewhat  difficult  to  detect.  On 
Sisymbi  turn  alliaria  I  have  also  found  ova  on  the  stalk  supporting  a 
well-developed  seed-pod,  and  actually  on  the  pod.  There  can  be°no 
doubt  that  in  most  cases  in  which  ova  are  deposited  on  the  flower-heads, 
the  seed-pods  will  be  more  or  less  developed  by  the  time  the  young 
larvae  are  excluded.  Bird  records  (Ent.  Bee.,  xxv.,  p.  55),  observing, 
on  June  2nd,  1910,  a  female  busily  ovipositing  on  Lunaria  biennis 
(Honesty).  “  She  fluttered  around  a  large  clump  of  this  plant  in  the 
garden  for  several  minutes,  flitting  from  plant  to  plant  to  lay  her  eggs, 
and  frequently  visiting  the  flowers  for  nourishment.  Quite  a  large 
number  of  eggs  were  laid,  all  deposited  singly  on  the  stalks  of  the 
withering  flowers  and  young  seed-vessels,  and  also  on  the  flat  sides  of 
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the  nearly  fully-developed  green  discs.”  Bird  also  records  ( Knt .  Bee., 
xxv.,  p.  86),  the  ova  deposited  singly  at  the  side  of  the  clump  of  flower- 
buds  at  the  upper  end  of  the  stem  of  Capsella  bursa  -pastor  is. 

Floersheim  also  mentions  the  habit  of  the  female  of  feeding 
frequently  while  ovipositing.  He  says  (Ent.  Bee.,  xviii.,  p.  209),  “  The 
ova,  which  I  saw  laid,  were  deposited  singly  on  the  stalks  of  the 
flower-heads  and  unopened  buds  of  Erysimum,  the  butterfly  pausing  in 
her  labours  to  feed.  After  laying  a  few  eggs,  indeed,  I  watched  one 
on  several  occasions  suck  the  honey  from  the  very  flower-head  beneath 
which  it  had  laid  the  ovum.  .  .  .  From  11  a.m.  to  2  p.m.  seems 

to  be  the  usual  time  for  the  species  to  lay  their  ova.” 

Chapman  ( E.M.M. ,  xxiv.,  p.  257),  makes  a  similar  observation,  and 
says,  “  At  the  time  this  occurs  there  is  usually  about  an  inch  of  the 
stem  occupied  by  seed-pods  already  formed,  and  the  pedicel  selected  for 
the  egg  is  usually  that  of  a  flower  nearly  over,  so  that  it  might  equally 
be  called  a  young  pod.  The  guide  used  by  the  butterfly  is  obviously 
such  a  portion  of  the  stem  or  pedicel  as  she  can  conveniently  reach, 
whilst  her  proboscis  also  reaches  the  open  flower.” 

As  a  general  rule  only  one  ovum  is  laid  on  the  same  flower-head, 
or  indeed  upon  the  same  plant.  At  the  same  time  it  is  no  uncommon 
occurrence  to  discover  two  eggs  on  the  same  flower-head,  and  many  on 
the  same  plant,  indicating  in  all  probability  the  visit  of  more  than  one 
female.  In  captivity,  of  course,  anything  may  happen.  In  such 
circumstances  I  have  known  8  ova  to  be  laid  on  a  flower  of  Hesperis 
matronal is,  3  on  the  calyx,  and  5  on  the  pedicel,  and  I  have  also 
seen  one  egg  laid  upon,  and  at  right  angles  to,  another.  In  this  case 
the  first  laid  failed  to  hatch. 

It  is  a  wise  instinct,  if  the  expression  may  be  pardoned,  that 
prompts  the  female  to  lay  only  one  egg  on  a  plant,  as  in  the  case  of 
such  food-plants  as  Cardamine  prat-ends,  one  larva  will  devour  the 
-whole  plant. 

Ovum.— The  egg  is  of  the  “shuttle”  form  usual  in  the  Pieridae. 
It  is  widest  just  about  or  rather  above  the  middle,  and  narrower  at  the 
top  than  at  the  base.  It  is  more  than  twice  as  long  as  broad.  About 
a  dozen  ova,  of  which  I  took  measurements,  were  1J  mm.  in  length. 
The  egg  is  beautifully  ornamented  with  longitudinal  ribs.  From  the 
limited  observations  I  have  made  the  number  of  these  ribs  appears  to 
be  variable.  I  attributed  this  to  erratic  observation,  until  I  observed 
that  Tutt  says  there  are  thirteen,  whereas  Frohawk  says  “  about 
eighteen.”  These  two  figures  probably  represent  the  limits  of  variation 
in  this  respect.  The  colour  is  pale  yellowish-green,  almost  white, 
when  first  laid,  reminding  one  in  a  way  of  the  egg  of  Pieros  napi.  This 
soon  changes,  first  to  yellow,  and  gradually  to  a  deep  orange.  Before 
hatching  the  egg  becomes  of  a  purplish-brown.  Frohawk  calls  atten¬ 
tion  to  the  fact  that  in  some  specimens  the  crown  is  transparent, 
caused  by  the  embryo  not  reaching  quite  to  the  apex.  I  had  not 
previously  noticed  this,  but  on  overhauling  about  50  eggs  tbis  summer*, 
found  one  in  which  the  phenomenon  was  very  marked. 

Tutt  remarks  [Ent.  Bee.,  v.,  p.  138),  that  the  slight  basal  flattening 
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would  probably  not  occur  if  the  eggs  were  laid  quite  free  from  any 
attachment  at  the  base. 

Exclusion  of  Larva. — The  egg  hatches  in  from  7  to  14  days 
according  to  weather  conditions.  Normally  the  egg  stage  is  probably 
of  about  10  days  duration.  The  young  larva  eats  through  the  side  of  the 
shell  and  immediately  devours  the  empty  shell.  Should  an  unbatched 
egg  be  in  the  vicinity  that  also  is  devoured.  In  the  case  of  the  8 
eggs  referred  to  supra,  as  deposited  upon  a  single  flower  of  Hesperis 
matron  alls,  only  8  larvae  ever  hatched,  the  remainder  being  destroyed 
by  their  elder  relatives  in  the  manner  I  have  just  described. 

Larva.— The  newly-excluded  larva  measures  15  mm.  in  length. 
The  head  is  large  and  black.  The  body  is  of  a  dirty  orange-yellow 
colour,  with  minute  black  spots.  The  larva  is  covered  with  hairs, 
some  of  which,  under  a  strong  lens,  are  seen  to  be  bifurcate  at  their 
extremities,  and  to  support  a  globule  of  colourless  liquid.  The  larva 
immediately  crawls  up  on  to  the  young  seed-pod  and  commences  to 
devour  it.  Growth  is  rapid.  A  larva  that  hatched  in  the  early 
morning  of  June  17th,  1915,  and  measured  1-5  mm.  in  length,  was 
again  measured  at  9.80  p.m.,  and  had  grown  to  a  length  of  2  mm. 
The  first  instar  lasts  from  just  over  24  hours  to  about  8  days.  It  is 
impossible  to  be  dogmatic  about  the  duration  of  the  various  stages,  as 
much  depends  on  the  weather,  but  each  successive  stage  is  in  all 
probability,  normally  slightly  longer,  the  last  much  longer  than  the 
preceding,  owing  to  its  including  the  resting  period  prior  to  pupation. 
Before  the  first  moult  the  larva  measures  from  3  to  3-5  mm.  in  length, 
and  before  the  second  from  5  to  6  mm.  After  the  second  moult  the 
colour  is  a  dark  greyish-green,  with  black  spots,  some  large  and  some 
small,  thickly  dotted  over  the  surface.  The  colour  is  paler  towards 
the  sides,  but  no  distinct  lateral  stripe  is  evident.  The  head  is  green, 
spotted  with  black. 

I  have  not  measured  the  larva  at  the  3rd  moult.  Frohawk  says  it 
measures  10-5  mm.  One  I  measured  shortly  after  the  moult  was 
11-5  mm.  long.  The  colour  is  a  brighter  green  than  in  the  previous 
stage,  and  a  white  lateral  stripe  is  developed,  more  sharply  divided 
from  the  ground  colour  at  its  lower  edge  than  at  its  upper,  which  fades 
gradually  into  the  green. 

Shortly  after  the  4th  moult  the  larva  last  referred  to  measured  16 
mm.  long,  and  3  days  later  21  mm.  It  ceased  feeding  when  25  mm. 
long  and  pupated  after  a  rest  of  4  days,  producing  a  remarkably  small 
pupa.  My  measurements,  therefore,  after  the  3rd  moult  must  be  taken 
as  representing  only  the  smaller  larvae.  Frohawk  gives  31  mm.  as  the 
length  of  the  full-grown  larva,  which  is  probably  a  fair  average. 

After  the  4th  moult  the  colour  is  an  opaque  glaucous-green, 
including  the  head.  The  black  spots  appear  more  even  in  size.  The 
lateral  stripe  is  white  and  distinct.  Before  pupation  the  spots  appear 
less  conspicuous. 

Chapman  ( E.M.M. ,  xxiv.,  p.  257),  gives  a  table  showing  the 
variability  of  the  time  taken  by  the  larvae  to  feed  up,  and  concludes 
that  the  larva  usually  hatches  on  the  8th  day.  and  takes  from  16  to 
24  days  to  feed  up.  His  dates  are  as  follows  : — 
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1st  larva. 

2nd  larva. 

Hatched 

June  26th 

June  30th 

1st  moult 

„  30th  ... 

J  uly  3rd 

2nd  moult 

...  July  2nd  ... 

5th 

3rd  moult 

,,  5th 

,,  8th 

4th  moult 

...  „  7th  ... 

„  Uth 

Change  to  pupa 

,,  12th 

,,  19th 

Habits  of  Larva. — I  have  already  referred  to  the  habits  of  the 
newly  excluded  larva  of  devouring  its  own  egg-shell  and  any  other  ova 
in  its  vicinity  It  must  be  added  that  the  young  larvae  are  terrible 
cannibals,  and  if  a  number  are  confined  in  a  small  box  it  is  highly 
probable  that  only  one  or  two  will  reach  the  second  moult.  Normally 
the  larvte  feed  throughout  their  existence  on  the  unripe  seed-pods,  and 
it  has  been  remarked  by  several  observers  that  the  feeding  of  the  larvte 
causes  an  irregular  growth  of  the  seed- pods,  thus  providing  a  clue  to 
their  presence.  The  larvie  will  eat  the  flowers  and  leaves,  and  even 
the  stems,  of  their  food-plants  wheri  the  seed-pods  are  exhausted. 

Newman  notes  ( Entorn .,  ii.  p.  73)  that  at  first  the  pods,  growing 
with  great  rapidity,  keep  pace  with  the  requirements  of  the  larva.  He 
also  states  that  having  watched  the  larvae  with  great  attention  he  has 
fancied  they  devoured  the  seeds  themselves  with  peculiar  relish.  Some¬ 
times  a  pod  will  be  pierced  exactly  over  each  seed  and  the  seeds  con¬ 
sumed,  the  pod  being  neglected  until  the  supply  of  the  more  favourite 
viand  has  failed. 

The  larvie  feed  both  by  day  and  by  night  and  grow  very  rapidly. 
In  the  intervals  of  feeding  they  rest  on  the  stems  and  seed-pods, 
stretched  at  full  length,  and  closely  pressed  to  the  plant.  At  such 
times  they  are  extremely  difficult  to  detect.  Before  each  moult  the 
larva  spins  a  thin  pad  of  silk  upon  the  pod  upon  which  it  has  been 
feeding,  or  upon  a  stem  or  leaf  of  the  food-plant,  and  rests  thereon 
during  the  quiescent  period  preceding  the  moult.  Before  pupation  the 
larva  spins  a  similar  pad,  and  also  attaches  itself  by  a  silken  girth. 
During  the  quiescent  period  before  pupation  the  larva  becomes 
shorter  and  “  stumpier,”  and  the  gradual  development  of  the  pupa  within 
can  be  followed. 

Variation  of  Larva. — The  larva  is  not  a  very  variable  one,  although, 
as  I  have  already  shown,  it  presents  different  appearances  at  different 
periods  of  its  life.  There  is  a  certain  amount  of  variation  in  the 
depth  of  the  green  colour  in  the  younger  larvie,  and  some  are  of  a 
bluer-green  than  others.  In  the  full-grown  larvae  one  notices  in 
addition  some  variation  in  the  intensity  and  breadth  of  the  white 
lateral  stripe. 

Foodplants. — Euchloe  cardamines  will  probably  feed  upon  any 
cruciferous  plant,  but  the  vast  majority  in  nature  undoubtedly  feed 
upon  Sisymbrium  alliaria  and  Cardamine  pratensis.  The  following 
foodplants  have  been  recorded.  Those  marked  by  an  asterisk  I  have 
confirmed  by  my  own  observations. 

*  Cardamine  pratensis  (N.L.N.H.S.,  Tutt,  Frohawk,  Newman,  etc.). 

C.  impatiens  (Stainton). 

*  Sisymbrium  alliaria  (Tutt,  Sich,  Frohawk,  etc.). 


1915 


80 


*  S.  officinale  (Frohawk,  Tutt,  South). 

Barbarea  vulgaris  (Newman,  Whittle,  Frohawk). 

Lunaria  biennis  (Bird,  Frohawk). 

*  Hesperis  viatronalis  (Tutt,  Bird,  Newman,  South). 

*  Capsella  bursa-pastoris  (Sich,  Bird). 

Arabis  glabra  (Tutt,  Newman). 

A.  alpina  (South,  in  captivity  probably). 

\  Erysimum  [cheiranthoides  ?]  (Tutt,  Flcersheim). 

*  Brassica  arvensis  (Tutt). 

B.  rapa  [“Turnip”]  (Chapman). 

B.  napus  (Duncan). 

*  B.  nigra  (L.N.H.S.  Lep.  Com.). 

Radicula  Nasturtium -aquaticum  (South). 

Cocltlearia  armoracia  (South). 

Chieranthus  cheiri  (South,  in  captivity). 

Galium  verum  (Davis,  Ent.,  ii.,  p.  306),  wants  confirmation. 

Parasites. — Exorista  vulgaris  (Raynor).  . 

Pupation. — The  pupa  is  attached  to  a  stem,  either  of  its  foodplant 
or  of  some  adjacent  plant.  Frohawk  in  The  Field  (January  30th, 
1915),  suggests  that  it  is  but  seldom  that  this  species  pupates  on  its 
foodplant.  I  have  no  doubt  that  his  observation  on  this  point  is,  as 
usual,  accurate.  I  have  never  found  a  pupa  in  such  a  situation. 
In  captivity  the  majority  of  the  larvie  wander  about  for  some  time 
before  pupation,  and  eventually  pupate  on  a  stem,  or  on  the  muslin 
sleeve  away  from  the  foodplant.  In  captivity,  of  course,  pupation 
frequently  takes  place  on  a  stem  of  the  foodplant,  or  on  a  pod,  and  in 
such  a  position  the  drab  form  of  the  pupa  is  very  well  protected.  The 
only  instance  recorded  of  a  pupa  found  on  its  foodplant  in  its  natural 
surroundings,  appears  to  be  the  one  referred  to  by  Mr.  Frohawk  in  his 
article  in  The  Field,  which  was  of  the  green  form,  and  would,  no 
doubt,  be  somewhat  conspicuous. 

Pupation  usually  takes  place  head  upwards,  occasionally  in  a 
lateral  position.  I  have  seen  one  case  of  pupation  head  downwards. 
The  actual  pupation  is  described  by  Burrows  (Ent.  Bee.,  xvii.,  p.  243), 
as  follows  : — “  I  recently  watched  the  pupation  of  Euchlo'e  cardamines. 
I  observed  that  when  the  larval  skin  was  slipped,  the  pupa  evolved 
possessed  a  plain  rounded  head,  without  angles,  more  like  a  pupa  of  A. 
crataegi,  but  that  from  this  rounded  head,  a  something  was  thrust 
forward,  which  took  the  well-known  horn-like  shape,  into  which  the 
pupa  finally  hardened.  Later  on,  when  the  time  came  for  the  develop¬ 
ment  of  the  wings,  I  discovered  that  the  horn  was  absolutely  empty, 
and  that  the  only  part  which  could  have  occupied  it  was  the  compara¬ 
tively  tiny  patch  of  hair  on  the  head.”  Burrows  asked  for  suggestions 
as  to  the  purpose  of  the  horn.  Mr.  J.  A.  Osborne  shows  (R.M.M., 
xv.,  p.  60),  that  if  the  cincture  which  the  larva  spins  before  pupation 
is  cut,  it  will  pupate  suspended  in  the  manner  of  the  Vanessids,  the 
means  of  support  being  the  membrane  extending  from  the  lining  of  the 
old  larva-skin  to  the  anterior  horns  of  the  two  lateral  ridges  bounding 
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the  anal  area  of  the  chrysalis.  In  the  case  of  the  Vanessids  this 
membrane  is  ruptured  when  the  pupa  has  attached  itself  to  the  pad  of 
silk  spun  by  tbe  larva. 

Pupa. — The  pupa  measures  from  15mm.  to  24mm.  in  length, 
generally  about  22mm.  or  23mm.,  and  about  4mm.  in  width  at  the 
widest  part,  and  resembles  a  dried  and  withered  pod  of  one  of  its 
various  food-plants.  It  is  pointed  at  both  ends  and  swollen  in  the 
centre  owing  to  the  projection  of  the  wing-cases.  It  is  normally  very 
much  “  bent  backwards.”  Its  colour  when  first  formed  is  green,  the 
nervures  on  the  wing-cases  and  some  other  markings  whitish,  and 
changes  in  about  two  days  to  its  permanent  tint.  There  is  a  dark 
dorsal  line  and  a  lateral  one  of  the  same  shade,  with  a  suggestion  of  a 
lighter  stripe  below. 

Variation  of  Pupa. — This  is  a  subject  upon  which  reams  might  be 
written.  Roughly  the  pup*  fall  into  two  groups,  the  green  and  the 
drab,  or  putty-coloured,  forms.  Each  of  these  forms,  however,  is 
exceedingly  variable,  and  it  is  scarcely  an  exaggeration  to  say  that  no 
two  pup*  are  exactly  alike.  In  the  green  form  particularly  the  speci¬ 
mens  vary  exceedingly,  varying  from  a  uniform  rich  dark  green  to 
light  green,  and  to  a  curious  muddy-green  colour.  The  drab  pup* 
vary  from  a  dirty  pale  ochreous  colour  to  almost  black.  In  the  darker 
forms  the  light  veining  on  the  wing  cases  is  rather  conspicuous.  The 
dark  dorsal  stripe  varies  in  tint  and  may  be  of  the  same  colour  as  the 
ground  colour,  but  is  often  greenish  even  in  the  drab  pup*.  There 
can  De  no  doubt  that  in  all  forms  the  coloration  of  the  pupa  is  protec¬ 
tive,  though  our  knowledge  of  the  pupal  habits  of  the  species  in  nature 
is  somewhat  scanty.  The  experiments  of  Merrifield  on  pupae  of  Pieris 
vapi  (vide  Ent.  Rec.,  x.,  p.  284)  clearly  show  that  some  faculty  for  pro¬ 
tective  coloration  is  possessed  by  lepidopterous  pup*.  In  the  case  of 
cardamines  this  has  been  illustrated  over  and  over  again,  e.q.,  at  the 
South  London  Ent.,  etc.,  Soc.,  on  March  12th,  1904,  Carpenter  ex¬ 
hibited  green  pupae  on  green,  drab  on  drab  colour,  and  zinc-coloured 
pup*  which  had  pupated  on  the  zinc  top  of  the  cage,  and  Bacot  has 
on  various  occasions  made  exhibits  at  the  City  of  London  Society  of 
pup*  attached  to  twigs  and  cards  of  various  shades,  and  showing 
distinct  gradation  in  depth  of  colour  corresponding  to  the  lightness  or 
darkness  of  the  substance  on  which  the  larva  pupated. 

The  pupa  also  varies  somewhat  in  shape,  particularly  in  the  angle 
at  which  the  horn-like  process  stands  away  from  the  body  of  the  pupa. 
This  may  be  in  a  direct  line,  or  very  much  bent  backwards,  according, 
probably,  to  the  position  of  the  pupating  larva.  In  the  case  of  pupation 
head-downwards  to  which  I  have  already  referred,  the  horn  appears 
very  much  lengthened  and  inclined  forwards  at  the  base  to  some 
extent,  the  whole  pupa  being  abnormally  “  straight  ”  in  appearance. 

Time  of  Appearance. — The  species  is  on  the  wing  in  most  seasons 
from  the  beginning  of  May  to  the  middle  of  June,  "in  warm  seasons 
it  frequently  occurs  as  early  as  the  middle  of  April,  and  Tutt  mentions 

that  in  the  abnormally  hot  spring  of  1893,  “  many  species  .  .  had 

emerged  long  before  their  usual  time.  While  Pieris  rapae,  P.  brassicae, 
and  Euchloe  cardamines  had  produced  imagines  in  March,  so  that  full- 
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fed  larvae  and  pups  were  everywhere  abundant  in  May  and  June,  other 
over-wintering  pupae  of  the  same  species,  kept  under  identical  condi¬ 
tions,  still  remained  as  pupae  in  June,  and  we  were  at  this  time  in 
possession  of  over-wintering  pupae,  eggs,  larvae,  and  pupae  of  the  year, 
all  at  the  same  time,  of  those  particular  species.”  Neave  records 
( Ent .,  xlvi.,  p.  317),  a  very  small  S  emerging  on  October  2nd,  1913. 
fill  the  other  imagines  from  the  same  lot  of  larvae  having  emerged 
between  April  24th  and  June  9th.  He  also  records  ( Ent .,  xlvii.,  p. 
181),  another  butterfly,  a  5  ,  from  the  same  lot  of  larvae  (given  him  on 
June  20th,  1912),  emerging  on  May  20th,  1914,  having  remained  in 
the  pupal  state  over  two  winters.  This  observation  lacks  precision,  as 
Neave  had  already  stated  that  all  the  imagines  had  emerged,  but  there 
are  other  records  of  specimens  emerging  after  two  winters  of  pupal 
life,  e.r/.,  Mitchell  records  examples  (Ent.  Rec.,  viii.,  p.  12).  Frohawk 
refers  to  autumnal  examples  in  his  article  in  The  Field ,  and  suggests 
that  these  are  retarded  emergences  and  not  a  second  brood,  a  suggestion 
with  which  1  entirely  agree.  I  have  a  long  list  of  recorded  dates,  but 
insert  only  those  earlier  than  April  15th  and  later  than  June  15th. 

February  29th,  1896  (teste  Tunaley). 

April  3rd,  1893,  Stonehouse  (Nash). 

,,  6th,  1893,  Glanvilles  Wooton  (Dale). 

„  9th,  1906,  Tunbridge  Wells  (Morgan). 

,,  10th,  1896,  Hereford  (Tutt). 

,,  10th,  1911,  Essex  (Mathan),  Kendal  (Littlewood). 

,,  12th,  1914,  Tonbridge  (Buxton). 

,,  13th,  1911,  Kingston  (Goodman). 

June  16th,  1900,  Frensham  (Newland). 

„  17th,  1899,  —  (Swain). 

,,  22nd,  1898,  Brecon  (Jeffreys). 

„  23rd,  1891,  S.  Wales  (Jeffreys). 

,,  27th,  1896,  —  Tunaley  (fresh). 

July  lst-7th,  1881,  —  (Tutt). 

,,  3rd,  1900,  Dovey  Valley  (Jeffreys). 

,,  4th,  1906,  Cornwall  (Whittingham). 

,,  5th,  1898,  Brecon  (Jeffreys). 

„  16th,  1882,  —  (Tutt). 

August  2nd,  1896,  Oxford  (Shipp). 

„  4th,  1879,  —  (Pilley). 

,,  18th,  1886,  St.  Leonards  (Field)  [worn] . 

,,  18th,  1892,  Wisley  (Frohawk). 

September  13th,  1886,  Maidenhead  (Haylock). 

The  last  record  refers  to  4  A  g  and  1  2  ,  and  Haylock  says 
several  more  were  seen.  This  may  possibly  be  a  second  brood,  but  I 
am  inclined  to  doubt  it. 

Habits  of  Imago.— The  species  is  generally  early  on  the  wing, 
from  8  a.m.  to  9  a.m.  being  a  favourite  time.  It  is  essentially  a 
butterfly  of  the  lanes  and  hedge  sides,  such  being  the  situations  in 
which  its  various  food-plants  grow.  It  rests  from  time  to  time  on 
various  plants,  chiefly  crucifers,  and  on  Anti  wise  us  sylvestris,  on  which 
it  is  marvellously  protected,  the  orange  patch  on  the  forewing  of  the 
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male  being  completely  hidden,  and  only  the  greenish  tip  showing. 
Tutt  mentions  a  specimen  settled  for  some  time  on  Lamium  album 
Bee.,  xix.,  p.  142],  Barrett,  in  an  interesting  passage  [Lep. 
brit.  hi.]  refers  to  the  wonderful  mimicry  of  the  insect  in  its  larval, 
pupal,  and  imaginal  stages,  and  remarks  that  such  accurate  mimicry 
in  three  stages  of  the  same  insect  is  truly  marvellous.  That  the  pro¬ 
tection  is  not  absolute  is  shown  by  a  record  in  the  Knt.  Bee.,  vol.  xviii., 
of  37  imagines  at  rest  being  preyed  upon  by  Carabus  violaceus.  Lucas 
records  two  specimens  (one  at  Esher  Common,  and  one  found  in  the 
New  Forest  by  Mr.  H.  Main)  at  rest  on  the  partly  uncurled  tip  of  a 
ftond  of  bracken,  where  the  protective  resemblance  was  remarkable 
(Entom.,  xxxiv.,  p.  204). 

The  pairing  habits  of  this  species  have  been  noted  in  some  detail 
by  Mr.  Cecil  Floersheim,  who  says  in  an  article  in  the  Ent.  Becord, 
vol.  xviii.,  p.  208,  “  the  courting  of  Euchloe  cardamines,  like  that  of 
most  butterflies,  is  a  brief  affair,  and  on  two  occasions  this  year*  pair¬ 
ing  took  place  so  quickly  in  my  butterfly  house  that,  although  my 
head  was  turned  away  from  the  spot  only  for  a  minute  or  so,  there 
were  two  butterflies  in  cop.  when  I  looked  round  again.  Once,  indeed, 
I  nearly  trod  on  a  pair  which  had  settled  close  behind  me  as  I  stooped 
to  examine  a  twig. 

“Coition  takes  place  on  or  near  the  ground,  and  I  have  never 
observed  any  happening  at  a  height  of  more  than  six  inches  from  it. 
It  lasts  a  comparatively  short  time,  and  in  no  case  which  I  have 
observed,  for  more  than  two  hours.  It  almost  always  took  place 
between  11  o  clock  a.m.  and  2  p.m.  Euchloe  cardamines  appears  to 
be  less  sensitive  to  cold  in  this  respect  than  other  butterflies,  for  o 
Friday,  April  27th,  when  the  sun  was  shining,  but  the  day  too  cold  for 
Gonepteryx  rhamni  to  be  on  the  wing,  I  had  two  pairings  of  Euchloe 
cardamines  in  my  butterfly  house,  the  insects  having  emerged  at  this 
early  time  through  my  pupa;  having  been  kept  indoors  through  the 
winter.” 

He  also  notes  ( ibid ),  “  Whereas  the  males  of  Euelilo'e  cardamines 
flew  oft  at  once  when  the  females  showed  unwillingness,  those  of 
Gonepteryx  rhamni  were  most  persistent,  and  the  females  seemed  to 
enjoy  their  attentions.” 

The  pairing  of  Euchloe  cardamines  $  with  Bapta  temerata  ?  is 
recorded  ( Entom .,  xxi.,  p.  188). 

Professor  Meldola  says  (Entom.,  xxxiv.,  p.  128),  “  Since  the  spring 
of  1899  thexe  has  been  in  my  notes  an  observation  which  I  have  not 
ventured  to  publish,  because  confirmation  was  wanting  respecting  the 
interpretation  which  I  was  inclined  to  give  to  the  fact  in  question. 
In  the  present  (March)  number  of  the  Entomologist  (p.  73),  Mr.  Guy 
A.  K.  Marshall  has,  however,  arrived  at  a  similar  conclusion  in  th« 
case  of  South  African  Pieridae.  ...  At  the  period  mentioned  I 
noticed  near  Dunmow,  Essex,  a  male  E.  cardamines,  hovering  round 
and  advancing  towards  and  receding  from  a  ?  of  this  species, °  sitting 
low  down  among  the  herbage  with  open  wings  and  raised  abdomen°, 
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precisely  in  the  attitude  described  by  Mr.  Marshall.  It  seemed  at  first 
sight  as  though  the  male  had  been  a  successful  suitor  and  that  pairing 
would  take  place.  The  5  remained  quite  passive  and  in  no  way 
repelled  the  advances  of  her  suitor.  For  more  than  15  minutes  the  $ 
continued  his  evolutions,  and  then,  without  being  in  the  least  disturbed 
by  me,  the  insects  parted  company  and  flew  away  in  different  directions. 
I  was  much  puzzled  at  the  time  to  explain  how,  without  any  other 
rival  in  the  field,  and  with  an  apparently  passive  2  ,  the  courtship 
should  have  ended  in  this  apparently  fruitless  way.  It  afterwards 
occurred  to  me,  on  thinking  the  matter  over,  that  the  passivity  and 
attitude  might  have  been  indications  that  mating  had  previously  taken 
place  and  that  the  new  suitor  had  been  warned  off  for  this  reason. 
This  conclusion  I  now  find  to  be  in  complete  harmony  with  Mr. 
Marshall’s  wider  experience.” 

Marshall  notes  (p.  74)  that  the  wings  are  laid  flat  on  the  ground 
and  directed  so  much  backward  that  the  forewing  almost  conceals  the 
hindwing,  and  the  abdomen  is  raised  higher  in  the  air.  As  pairing 
generally  takes  place  from  the  side  in  these  butterflies,  such  a  position 
effectually  prevents  it,  “  and  from  numerous  instances  which  have 
come  under  my  notice  I  can  have  little  doubt  that  the  significance  of 
the  attitude  is  appreciated  by  the  male.” 

Prideaux  notes  ( Ent .,  34,  p.  179),  “In  a  lane  near  here  a  female 
specimen  of  Euchloe  cardamines  was  seen,  settled  and  perfectly 
quiescent,  on  a  flower  head  of  hedge-garlic  mustard,  when  a  male 
specimen,  flying  down  the  lane,  made  straight  for  the  female,  and 
pairing  instantly  ensued.  A  note  was  made  of  the  occurrence,  it  being 
most  unusual  in  my  experience  for  butterflies  to  pair  on  such  short 
acquaintance  and  with  no  previous  courtship,  and  seems  specially 
interesting  in  view  of  Professor  Meldola’s  experience  recorded 
ante  p.  128.” 

I  hope  this  paper  on  one  of  my  favourite  butterflies  has  not  run  to 
too  great  a  length,  though  I  fear  it  is  somewhat  longer  than  the  usual 
paper,  and  considerably  longer  than  the  “  short  ”  paper  indicated  on 
the  syllabus  suggests,  but  though  I  cannot  hope  that  the  whole  will 
interest  everybody,  I  hope  all  will  find  something  of  interest  in  it.  I 
have  to  acknowledge  the  willing  help  given  to  me  during  the  progress 
of  my  work  by  the  Rev.  G.  H.  Raynor,  Dr.  R.  Verity,  and  Messrs. 
R.  W.  Robbins,  V.  E.  Shaw,  and  H.  J.  Turner,  and  by  our  President, 
Dr.  E.  A.  Cockayne,  and  Mr.  L.  B.  Prout,  who  very  kindly  assisted 
me  in  the  necessary  research  work  at  a  time  when  military  duties 
prevented  my  doing  it  myself,  and  without  whose  help  this  paper  could 
not  have  been  completed.  I  cannot  better  conclude  than  with  the 
words  of  Montaigne ;  “  I  have  gathered  a  posie  of  other  men’s 
flowers,  and  nothing  but  the  thread  that  binds  them  is  mine  own.” 
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